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THE BIOLOGY OF THE CLIHICAL PATHOLOGIST* 


J. H. BL.ii.CK 

H05 Medical Arts Buildirig, Dallas, Texas 

The clinical pathologist is an animal of lowly origin and some- 
what uncertain parentage. He had his origin as a biologic variant 
in response to an environmental demand. His development from 
a simple body with few and uncomplicated fimctions has been so 
rapid that in the life time of most of us we have seen his evolution 
into a complex creature with multitudinous functions and rela- 
tionships. Because his evolution has been so rapid his adapta- 
tions hai’e not been perfect and there are still evidences of mal- 
adjustment to emdronmental conditions. There has been the 
usual amount of variation in species brought about by differences 
in pressure of vailing factors. There has been a loss here and a 
gain there in the constant attempt at adjustment. Some have 
fallen bj' the wa}* side because of their inability to meet the 
rigorous conditions of existence. Some, who have sur\dved, have 
so modified their characteristics that they closeh'' resemble 
members of other families, and need to be carefully examined to 
determine their true character- Some have been fortunatety 
situated and have flourished unchecked b^^ unfavorable circiun- 
stances and stand out as examples of the finest of develop- 
ment. And, then, as always, there is the occasional biologic 
sport which appears vithout known cause and refuses to be 
classified bj' any known rules into any known group. 

Biologically, the clinical pathologist still shows man3^ primitive 
characters and, in some respects, resembles the lower forms of 
animal life. Converselj’’, in his evolution, he has lost some of the 
capacities which were prominent in earlier days. For example, 

*Pre5idential address read before the Ninth Annual Convention of the 
American Societj’- of Clinical Pathologists, Detroit, ^Michigan, June 20-23, 
1930, 
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while the abilit}" to do work has increased, the ability to maintain 
normal nutrition has not kept pace and, in a medium weakened b}* 
competitive organisms of lower grade, he finds it difiicult to 
maintain himself. 

A comparison with one form of simple organism, with which 
3’ou are all familiar, namelj", the bacterimn, will seiA'e to illustrate 
the retention of some fimdamental primitive characters. 

Bacteria raaj' be roughly di^'ided into parasitic and non- 
parasitic organisms. So maj’’ clinical pathologists. Some of 
them maintain an independent existence b}’' ^•irtue of necessitj’’; 
others, by choice. Some live at the expense of others with little 
or no effort to contribute to the mutual welfare, while others bend 
everj’’ effort to justifj' their existence. Some maintain themselves 
with reluctance, others vnth enthusiasm. Altered conditions ma}* 
bring about a change in this regard in both organisms and pathol- 
ogists and some who begin as pure parasites ma}" adapt them- 
selves to an independent status. Some refuse modification to 
meet changed conditions and survive or perish depending upon 
their own ^igor and the severitj' of the enwonmental pressure. 

Again, bacteria maj^ be di\*ided into the pathogens and non- 
pathogens. Occasionalh’’, we see a situation that reminds us that 
this division maj* be made in us also. There are some individuals 
who alwa3"S are making trouble for some one, usuall3' their host. 
Existence apart from trouble-maldng is, for them, unthinkable. 
Others, fortimatel3' enough, are never concerned in making trouble 
but carr3^ on at peace with the world. As with bacteria, the non- 
pa tliogens are greatl3' in the majorit3' and carr3' on a large number 
of activities that are vital for the nonnal life of the communit3i 
Some lowl3^ organisms, for example, are able to fix atmospheric 
nitrogen ; a thing wliich man accomplishes onl3' by expenditure of 
vast sums of mone3^ and the building of elaborate machiner3i 
These humble sen^ants have kept us alive b3' their labors though 
thev' have been almost unknown, unlionored and unsimg. Their 
efforts have been accepted without compensation and little 
thought of gratitude. TI1C3' have been taken for granted and 
passed bvi To draw an analogv- would be painful. 

Some bacteria are able to live on a ver3' simple diet. Almost 



BIOLOGY OF THE CLIXICAL PATHOLOGIST 


3 


an}" Mnd of food will do. They are not fastidious but tenacious of 
life imder difficult conditions. Circumstances that would mean 
the death of the less hardy, mean nothing to them. Wherever 
they happen to fall, there the}" develop and only actual stan^ation, 
or summary destruction, stops them. And then there are those 
vdio do not, or think they do not, have their opportunity in one 
location and move about from place to place; never satisfied, 
never happ3', alwa3’3 looking for something better and more nearly 
what the}' think they deser\'e. E\"er}"thing has to be exactly 
right for them to maintain themselves long in any location, A 
great deal of pampering and petting, and most careful handling 
is necessary to keep them growing. 

There are organisms whose ciiief claim to fame is that they are 
gas producers. The gas itself is usually of no value save as a 
means of identifying the organism. Sometimes it is the kind of 
gas, more often the amount, and frequently the circmnstances 
leading to its formation that characterize the species. Further 
discussion on tliis point would be valueless. 

Then there are the liuniniferous bacteria. In some mvsterious 

V 

way they bring light out of darkness. They are not mere reflec- 
tors but makers of light and shine out “like a good deed in a 
naughty world.'' 

And then, sad to relate, there are some whose life is accom- 
panied by alcoholic fermentation. 

If the analogy may be continued further it may be said that 
bacteria, which are quite definitely of pure strain ancestry, may 
be seen to develop in smooth or rough colonies, and the smooth- 
ness and roughness are more than superficial characteiistics. 
Why pursue this throught further? 

In recent years we have learned that bacteria may be com- 
pletely destroyed by an ultra-microscopic substance, the bacterio- 
phage, probably originated by the bacterium itself. The clinical 
pathologist finds himself sirailiarly attacked, and sometimes 
destroyed by the technician for whose begmning the pathologist 
himself was responsible. 

Finally, it may be remembered that from the time of our first 
knowledge of bacteria until the pr&sent, there has been no change 
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in the salient characteristics of the bacteria known to us. i\'Ia3' 
the same permanence of tj^pe be prophesied for clinical pathol- 
ogists? For the famih’’ the answer is, probably, in the affirma- 
tive; for certain indi%adual species, I think, there is no hope. 
The clinical pathologist who came into being because of a demand 
from his professional confreres for a peculiar land of ser\dce and 
who established himself as an independent unit and continues to 
maintain himself without hospital or teaching connections is 
rapidlj’ becoming extinct. Through competitive forces of various 
kinds he finds conditions more and more imfavorable and is main- 
taining himself at present onlj’- in comparativelj” few strategic 
locations. 

This, to m}'" mind, is a most interesting illustration of the evolu- 
tion of a species, tlie radical change in the conditions affecting it, 
with the ine\dtable result following inexorable law. Much blame 
for the difficulty has been laid at the door of the technician w'hereas 
wn forget that economic law' operates in the practice of medi- 
cine as elsewhere. It is economical!}' unsound for a high-priced 
worker to spend his time doing something that a low'-W'aged 
worker can do as well. A manufactured article, to be sold, must be 
marketed at a reasonable price w'hich must j'ield a reasonable 
profit to the producer. To keep the price within reasonable 
bounds and insure liis profit the manufacturer caimot pa}' skilled 
men for unskilled labor. Labor costs must be commensurate 
W'ith the labor done. Some of us, I fear, have forgotten that 
economic principles have their play in medicine as in business and 
have expected, through some more or less miraculous intervention, 
to have them set aside for our benefit. We should not be sur- 
prised when such inteiwention docs not make its appearance. It 
is still true that “the laborer is worthy of his liire” but in these 
days when there is so much talk about the cost of medical care, 
uneconomic factors must ine\itably succumb. The internist, or 
the surgeon, w’ho finds himself confronted with the necessity of 
doing certain work for a fee w'hich the patient may be able to pay 
and who requires assistance from the clinical pathologist and 
roentgenologist may find that after these are paid, what he has 
left is totally inadequate compensation for his own labor. To 
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meet this condition he resorts to some means by which he may 
secure what he terms routine examinations at a lower price and 
the clinical pathologist grumbles because of the loss of patronage. 
These conditions are not satisfactory to the clinical patholo^t, 
or to the clinician. In due process of time evolutionary adjust- 
ment will bring about a greath* improved method of caring for 
this work. How much some of us may suffer, and how many of 
us shall be ground between the upper and the nether miUstone 
depends upon whether we maj* be able to adapt ourselves to the 
rapidi5" changing conditions. That we, ourselves, may appre- 
ciabl3" control the conditions seems to me a futile hope. After 
all, these are evolutionary" processes moving in conformance to 
law. That some of us are hurt in the change is unfortunate but 
does not stop the movement. 

It is probably* not far from the truth that our specialty’- in 
medicine has come about as a result of evolutionary’- forces; that 
these forces are still operating; that changes in conditions necessi- 
tate changes hi us; that some of us may survive while others 
perish. It is important, I believe, to recognize the fact that these 
various conditions are controlled by law, and that while we may 
be able to modify’-, or adjust, certain factors, to refuse to recognize 
these laws, to fail to admit their controlling influence, means a 
futile hope, impossible of realization. 

On the other hand an intelligent adaptation offers the prospect 
of a greater usefulness and the greater security'- which we so much 
desire. The situation is not hopeless. A knowledge of the forces 
at work, a recognition of the laws by which they are governed, and 
a "idsion of the future based on this knowledge make it possible to 
adapt ourselvas to the changing demands. An intelligent adapta- 
tion should see us through these day's of transition and, though we 
may emerge vastly changed, we shall remain an integral and 
important factor in the science of medicine. 
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HE]\L4T0L0GICAL ASPECTS OF AGRANULOCYTOSIS 
AND OTHER DISEASES ACCOMPANIED BY 
EXTREME LEUHOPENIA* 

NATHAN ROSENTHAL 

From the Medical and Pediatric Departments and Laboratories, Mount Sinai 

Hospital, Hew York, N". Y. 

The primary object of this commimication is to present a classi- 
fication based on the blood picture and histological changes in the 
bone marrow of the various diseases which are associated with a 
marked leukopenia. 

The sjmiptoms and blood picture are fairly diagnostic in certain 
conditions as in pernicious anemia, nutritional anemia or sprue, 
the various forms of splenomegaly (Gaucher’s disease, splenic 
anemia and hemolytic icterus), and certain tjT^es of diseases of 
the bunphnodes after biops 3 '^ (Hodgkin’s disease and Ijunpho- 
sarcoma). In Hodgkin’s disease and sprue, septic manifestations 
and necrotic ulcerations of the mucous membranes are occa- 
sionally associated with the leukopenia. 

Well-defined infectious diseases such as tjT^hoid fever, and occa- 
sionallj' influenza, meningococcic sepsis, subacute endocarditis 
(with splenomegab’-) and nuliaiy tuberculosis maj’’ be accom- 
panied bj’' a marked diminution in the number of leukocjdes. In 
a miscellaneous group (table 6) a certain number of cases of 
hepatitis (catarrhal jaundice), h 33 )erth 3 Toidism and a few cases of 
infectious mononucleosis (generalized transitor}" lymphadeno- 
pathy), especially in women, were noted to have a leukopenia; 
these patients often had fever and prostration, but no ulcerations 
of the mucous membranes were present. In a few women and 
one man there was pemistent leukopenia of unexplained origin, 
or so-called idiopathic leukopenia. 

* Read before tbe Ninth Annual Convention of the American Society of 
Clinical Pathologists, Detroit, i'kiichigan, Jime 20-23, 1930. 
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The main groups which mil be discussed pertain to the cases 
with a profound leukopenia (100 to 4,000 white blood cells), often 
showing septic manifestations, with necrotic lesions in the mucous 
membranes. Agranulocytosis is the most important member of 
this group. This, according to Schultz,-’ is a clinical entit}’' of an 
apparent^’’ rapidly fatal septic condition •nith a characteristic 
leukopenia, associated nith marked diminution or disappearance 
of the poljTnorphonuclear neutrophils or granulocytes. The 
differentiation of this disease from conditions simulating it is 
important. These are aplastic anemia (aleukia hemorrhagica), 
acute purpura hemorrhagica with a marked leukopenia and leuko- 
penic leukemia. The underl 3 'ing etiologic factors in this large 
group arc not known. Certain toxic factors, however, maj’ pro- 
duce similar leukopenic and aplastic sjmdromes as in radium, 
x-Toy, or benzol poisoning and following intravenous administra- 
tion of sah'arsan. 

Diphtheria, septic sore throat, Vincent’s angina and infectious 
mononucleosis may resemble agranulocytosis or agranulocytic 
angina® sjTnptomaticall}' but the blood pictures do not show tlie 
characteristic profound leukopenia in such cases. Vincent’s 
spirilli maj' occasional!)'' be present in the necrotic lesions of 
agranulocytosis. The marked septic manifestations of agranulo-. 
cj'tosis are absent in the other various forms of ulcerative pharjm- 
gitis.-® 

I have had the opportunity of studj’-ing ninety cases of various 
diseases associated -nith marked leukopenia, exclusive of perni- 
cious anemia and various forms of splenomegaly, malignant 
Ijnnphadenopathies and cases treated with x-ra^'S. According to 
the clinical manifestations and course, the following classification 
can be presented: 

I. Fat.m. Agiuxulocttosis (tible 1) 

A. Without anemia (.Schultz), 4 cases 

B. With .'inemia (Brown), 6 cases 

C. Malignant leukopenia, 2 cases 

IT. Bexigx Agil^.-ulocytosis — ^Recovered eases, 14 cases (table 2) 

III. Apa^stxc JhT.ix)iD Di?onDEP3 (table 3) 

A. Acute aphistic anemia (.aleukia hemnrrhrigica), 9 cases 
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B. dironic aplastic anemia, 10 cases 

C. Panmyelophthisis, 3 cases 

D. Purpura hemorrhagica (with leutopenia), 1 case 
rV’’. Leukopenic Leukejua, 15 cases (table 4) 

V. Toxic Leukopenx^. or Aplastic J^Iteloid Disopjiees, as a Result 
OP Poisoning with Benzol, Radium, and X-eat, Arsenic 
Aesphenamine, 6 cases (table 5) 

IT. AIiscell4neous Cases (Nutritional Anemia, Chlorotic Anemia, 
Endocrine Disorders, ELepatitis, Obscure Infections, Idio- 
pathic Leukopenlas), 20 cases (table 6) 

FATAL AGRANULOCYTOSIS (TABLE 1) 

A. Without anemia 

These cases presented the t3T3icaI syndrome first described by 
Schultz,-® nameljL fever, necrotic manifestations of the mucous 
membranes, prostration and occasionally jaundice. Tiirk re- 
ported a similar case in 1907, complicated by an endocarditis. In 
127 cases, pre'^dously reported, women have been affected in 88 
per cent. I have obsen''ed four additional cases, all in middle- 
aged women. The blood changes are typical and identical with 
those described by Schultz,^® the white ceUs ranging from 200 to 
4,000. There was almost complete disappearance of the poly- 
morphonuclear neutrophils with relative increase in the percent- 
age of Ijunphocytes. Occasionally a few plasma cells and macro- 
phages were present. The bone marrow, examined in cases 1 
and 2, showed the characteiistic lesions such as complete disap- 
pearance of the mj^eloid cells. Only red cells, ljunphocytes, 
plasma cells, megakaryocj’^tes, and occasionally macrophages 
were seen. 

B. With anemia 

The first case of this tjpe was reported in this country by 
Brown, as “a fatal case of acute piimaiy infectious pharyngitis 
with extreme leukopenia."^’ Schultz-® did not accept such cases 
at first as agranulocjdosis, but later modified his views. The 
anemia is usually moderate and may exist prior to the onset, or 
may result from the infection. In case 7, the patient suffered 
from menorrhagia, which caused the anemia. Thirty-four sim- 
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ilar cases, tweiitj*-i]ine in women and five in men have been re- 
ported. I have observed six additional cases (four women and 
two men). The hemoglobin varied from 60 to 74 per cent, red 
blood ceils from 3,000,000 to 4,100,000, and white cells from 400 
to 2,000. The blood platelets were normal in three cases but in 
cases 8 to 10 a terminal thrombocytopenia developed. The 
pol 3 ''morphonuclear neutrophils varied from none to 14 per cent. 
The symptoms and coui'se were similar to those in the group 
without anemia. The bone marrow in cases o and 8 was tj^pical. 
In case 5 the bone marrow also showed numerous macrophages. 

C. Malignant leukopenia 

Cases 11 and 12 are interesting from the standpoint of the 
differential blood picture which showed a normal number of 
neutrophilic pohmuclear ceEs, so that the diagnosis could not be 
agranulocytic but rather h^'poleukocj'tic or malignant leukopenia. 
The .symptoms, however, in case 11 were the same as in the 
agranulocjriic t 3 "pe, fever, inteuse prostration and widespread 
ulceration of the phanmx and tongue. A few plasma cells and 
macrophages were occasionallj' present in addition to the prema- 
ture pohmoiphonuclear cells. 

In case 12 the S 3 Tnptoms, however, were those of an acute 
intense infection, .such as high fever, up to 107°F., extreme pros- 
tration, and slight cough, but no ulcerations of tlie mucous mem- 
branes could be found. Some obscure lung signs were present in 
the chest indicating a bronchopneumonia, and the abdomen felt 
rather doughy. There was a secondary anemia and marked 
leukopenia (1,800 to 3,200 white blood cells). The x-ray exami- 
nation of the chest later showed e\'idence of miliar 3 ’' tuberculosis. 

The differential blood counts on cases 11 and 12 are in table la. 

In such cases there is an overwhelming sepsis involving the bone 
marrow. This blood picture is certainl 3 '’' the one expected to 
result from such a primal^'- infection. Such cases may prove to be 
of great importance in indicating the pathogenesis of agranulo- 
c 3 dosis in which the infection is probab^’' secondar 3 ’' and the 
changes in the bone marrow are possibly primary^. 
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TABLE la 



CA<SE 11 

CASE 12 

Hemoglobin 

74 per eent 

60 per cent 

Erj'throcytes 

3,800,000 

3,200,000 

Leukoc\"tcs 

900 

2,700 

Platelets 

430,000 

180,000 

Polymorphonuclears, young 

12 per cent 

2 per cent 

PoljTnorphonuclears, staff 

53 per cent 

24 per cent 

PoljTnorphonuclcars, segmented 

2 per cent 

28 per cent 

Lymphocj'tes 

26 per cent 

42 per cent 

Monocytes 

4 per cent 

3 per cent 

Myelocj"tcs (neutrophilic) 

2 per cent 

None 

Myeloblasts 

1 per cent 

None 

Macrophages 

None 

1 per cent 


AGRA>rULOCYTOSIS IVITH RECOVERY (TABLE 2) 

Tliese are cases of agranulocj'iosis without a history of anti- 
syphilitic treatment, or without other known cause. Twenty- 
seven patients (twenty women and seven men) have been reported 
as recovered following an attack of agranulocytosis. The varia- 
tions in the leukocytes in these cases ranged from ninety-nine to 
3,000. The largest number of recoveries, six cases, were reported 
by Friedemann. I have xmder observation at the present time 
fourteen cases which have recovered. Most of these cases had a 
profound leukopenia, varying from 800 to 1,500, and a few cases 
with a leukopenia varjdng from 3,000 to 4,600. Ail of the cases 
presented the agranulocj'-tic sjmdrome of fever, more or less 
prostration and ulcerations of the mucous membrane. Case 24 
showed no pharjmgeal ulcerations, but signs of a bronchopneu- 
monia were present. In most of the cases the blood picture did 
not correspond to the fatal type. In a few cases anemia was 
present; this was chlorotic in tj-pe (see table G). Tlie average 
leukocjde count was also higlier as only one case had less than 
1,000 leukocytes. The pol 3 'nucIear cells varied from 5 to 35 
per cent, and l^unphoc^-tes were relative^ increased. Case 22 is 
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* Two wooks after tho attack, 
t Aloxikocytosia polynuclcosia. 

J Seventeen per cent myelocytes and myeloblasts. Leukopenia persists five years later. 
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of the leukopenic tj-pe, vrith 88 per cent po^Tnorplionuclear cells. 
A certain number of the cases in this group are still being followed 
and cases 22 and 23 after five 3 'ears without symptoms still show 
a leukopenia as low as 1,500. In following up such cases I am 
led to believe that there is an associated constitutional factor 
which is either transitor}' or permanent in the production of the 
leukopenia and which ma}* account for the peculiar reaction to the 
infection. 

Case 22, an unusual case of imexplained edema, shows some 
evidence of endocrine disturbance such as mjrxedema, and 
sparcitj’ of hairs, and a lowering of the basal metabolism. Biopsy 
of the sternum was done in this case and the bone marrow was 
found to be h 3 perplastic. At the time the bone marrow was 
remo\*ed, there was a marked leukopenia — 2,000 white blood 
cells in the peripheral blood. 

In case 23 nephrectom 3 ’- was performed for calculus p 3 'onephro- 
sis. The blood was examined after the operation on account of 
sluggish progress of the wound and hemorrhage. The patient 
complained of a sore tongue on which a few ulcerations were 
present. The blood picture showed a marked leukopenia, a few 
m3'eloc3'tes and m3^elobIasts and marked diminution of the P0I3'- 
morphonuclear cells. Following a blood transfusion, the patient 
made an imeventful recover 3 L The m 3 mloc 3 'tes and m 3 'eloblasts 
were not found on subsequent e.xaminations, but for the past five 
3 ’ears the blood examinations showed a constant leukopenia, 
neutropenia and relative l 3 ’mphoc 3 'tosis. Otherwise the blood 
picture was normal. The general condition is good and the 
patient is s 3 'mptomaticall 3 ' well. 

This large group of recovered cases, rather heterogeneous in 
character, con-esponded to the fatal group of cases of agranulo- 
03^0515 as far as the earb' s 3 ’niptoms were concerned. There is no 
doubt, however, that in the fatal cases the ;mderl 3 dng pathological 
lesions in the bone marrow were relativel 3 ' different. Here there 
was a complete absence of m 3 'eloid elements. In cases twent 3 "-two 
and twent 3 '-four which recovered the bone marrow showed evi- 
dence of h 3 'perplasia. The septic manifestations in this latter 
group were most likelv' primar 3 '-, with some inhibitive or toxic re- 
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action on the bone man’ow. In some cases there was an under- 
hing constitutional disturbance®, resulting in diminution of the 
leukocjdos, prior to the onset of infection, while in others the leu- 
kopenia was the result of the infection. In the fatal agranuloc5’t.ic 
group there seemed to be a widespread disease of the bone marrow, 
of an aplastic nature, limited to the myeloblastic and myelocytic 
portion of the bone marrow, so that there was a lack of resistance 
against even sliglit infections on account of the absence of the 
poi3Tnorphonuclear cells in the peripheral blood. In a few cases 
there ma}' be temporan,' improvement or remission, but the 
patient usually' succumbs during the second or third relapse.^® 
According to the blood pictmo and the granulopoietic aplasia in 
the bone marrow, fatal agranulocytosis appears to be a clinical 
entitj’. 


APLASTIC I^IYELOH) DISORDERS (TABLE 3) 

Acute aplastic anemia, described b}’ Ehrlich, usuallj’- runs a 
rapid course. Severe anemia is present from the onset and is out 
of proportion to the hemorrhages as the result of the associated 
hemorrhagic condition. The blood picture is typical and shows 
a constant and progressive reduction in the number of red cells. 
The white cells and blood platelets are also greatty diminished. 
The coagulation time is usuallj" normal, and the bleeding time is 
increased. The tourniquet test is positive and the clot retraction 
is absent or diminished. These reactions are similar to those of 
purpura hemorrhagica. The course of aplastic anemia varies 
from one week to three months and may be prolonged by blood 
transfusions. In the chronic form of this disease the course maj’ 
run as long as five Years. The hemorrhagic manifestations are 
not so severe as in the acute tjpe. The mode of exitus in cases of 
aplastic anemia is usuallj’’ exsanguination or cerebral hemorrhage. 

In a few cases secondaiy infections may occur with necrotizing 
lesions of the mucous membranes and skin, and clinically the 
condition may simulate agranulocjdosis. This particular septic 
course maj^ be present from the onset. The clinical syndrome 
showing severe anemia, hemorrhage manifestations and necrotiz- 
ing lesions in the mucous membranes has been called “aleukia 
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TABLE 3 
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* Sixteen per cent plasma cells. 


hemorrhagica/' by Frank. Later investigations may show that 
this septic type may possibly be a distinct clinical entity, closely 





























HESIATOLOGICAL ASPECTS OF AGPwAN'TTLOCTTOSIS 


17 


related to aplastic anemia. AlenMa hemorrhagica may resemble 
purpura hemorrhagica associated with a leukopenia and without 
splenomegal 3 ^ In purpura hemorrhagica^ however, an anemia 
is not present at first but develops as the hemorrhages increase. 
The blood examinations in such a case in a male aged eighteen 
years, are given in table 3a. 


TABLE 3a 



FEBRUAHY 

13, 1520 

i FEBRUART 

! IS, 1930 

FEBRUART 

19, 1930 

Hemoglobin 

105 per cent 

' 73 per cent 

62 per cent 

Erythrocytes 

6,000,000 

4,000,000 

3,900,000 

Leukocytes 

2,600 

2,800 

2,800 

Platelets 

20,000 

20,000 

50,0{K) 

Polvmorphonuclears, staff. 

20 per cent 

24 per cent 

5 per cent 

Polymorphonuclears, segmented 

46 per cent 

36 per cent 

4S per cent 

Pobanorphonuclears, eosopMlic 

1 per cent 

None 

4 per cent 

Lymphocytes 

32 per cent 

35 per cent 

36 per cent 

Monoc 3 'tes 

11 per cent 

5 per cent 

7 per cent 

Coagulation time i 

12 minutes 

9 minutes 


Bleeding time 

4 minutes ' 

92 minutes 


Tourniquet test 

Positive 

Positive 


Clot retraction 

Hone 

None 



The examination of the bone marrow in this particular case also 
showed a very marked diminution of the granulocytes. Similar 
cases of this type which I have observed, did not show any 
evidence of a septic invasion. 

Some cases of thrombocytopenic purpura hemorrhagica with 
leukopenia may be accompanied by a splenomegaly. These 
cases are more benign and usually recover following splenectomy.”’ 

There is still another t 3 ^e of an aplasia of the bone marrow 
which is known as *'panmy’’elophthisis.” I believe that this term 
should be restricted to cases which are characterized b}’" a severe 
anemia and leukopenia, but in which there is no hemorrhagic 
tendency. The blood platelets are normal at first but may 
diminTsh late in the disease. In a few such cases sepsis with or 







18 


XATHAX ROSEXTHAL 


irithout necrotic ulcerations may occur. These cases are usualh' 
chronic and afebrile hoR'ever. 

Twenty-one cases of the various forms of aplastic anemia 
have been observed m the past fifteen years. At the onset the 
blood examinations alwa 3 ’’s showed a severe anemia varjong 
from 10 to oO per cent. The leukocj'te count in most of the cases 
was below 3,000 although rarelj’- a transitory rise took place. 
There was a relative Ij'mphocytosis, but the poijmuclear cells 
varied from 5 to 40 per cent. In late stages of the disease, with an 
associated infection, the poljTiuciear cells sometimes showed a 
profound depression. In all of the cases of acute and chronic 
aplastic anemia there was a thromboc 3 ’’topenia (blood platelets 
varying from 2,000 to 20,000), and as a rule this was associated 
vdtli a marked hemorrhagic diathesis. The differential count 
showed an occasional mj'elocjde or mj’eloblast, rarelj' over 5 per 
cent; reticulocj’tes were absent or reduced. 

The bone marrow was examined in these three groups and was 
apparenllj' the same in all cases. Usually there is a hjTpopIasia of 
the red cells. The megakarjmcytes were verj’’ greatlj’’ diminished 
and sometimes were absent. The leukocytic elements usually 
consisted of a moderate number of l 3 anphocytes, mj'elocj'tes and 
mj'eloblasts. In the m 3 "eIophthisic group there was considerable 
Ijonphocytic infiltration and usuallj* more megakarjmcytes were 
seen. A diminution of the mature myeloid cells was evident in 
all types of aplastic anemia. 

LEUKOPEXIC LEUKEMIA (TABLE 4) 

This group very frequentlj'’ causes confusion between aplastic 
anemia and other cases associated with secondarj’’ infections, 
especialh' of the tonsils, followed bj’’ necrotic manifestations 
simulating agranulocj'tosis. The blood picture in this group 
varies with respect to the red blood cells and the blood platelets 
which are usually diminished. Tlie wliite blood cells raa^' be 
verj’ greatl}' reduced in number and associated with a constant 
increase of abnormal mj-eloid cells. Leukopenic leukemia maj' 
not nccessarih’ be the same disease entity* as myeloid leukemia of 
the leukocj'tic tj^pe, but may be the result of sclerotic or fattj’- 
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changes in the hematopoietic organs with mj-eloid metaplasia of 
the lirer^ spleen and l3Tnph-nodes, with the presence of premature 
mj^eloid cells in the circulating blood. In other cases &e tj^pical 
lesions of leukemia are found in the bone marrowL 

TABLE 4 


LeCKOPEN'IC LEEKE:,nA 
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The differential count in these cases is of great importance and 
should be studied very carefully with the Jenner-Giemsa stain; 
mj’-eloblastic cells may also be detected by means of the oxidase 
reaction. In certain cases of profound leukopenia the method of 
Mengler may be used in concentrating the white blood cells, by 
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centrifuging citrated blood and using the top laj^er of the red blood 
cells for making the blood smears. In this manner a larger 
number of leukocytes are presented in the blood smears in cases 
of marked leukopenia. Occasionally myeloblasts have beenfound 
in agranuloc3'tosiSj as in the case of von Domarus. Case 23 
shoved a moderate number of mj’eloblasts on the first examina- 
tion. The patient recovered but for the past five j’^ears has shora 
a constant leukopenia (less than 2,000) and relative l3Tnphocy- 
tosis, but no premature m3'eloid cells. However, the constant 
appearance of m3*eloc3i;es and m3'eloblasts in the peripheral blood 
is a characteristic diagnostic observation. The leukoc3'tes ma3" 
greatto diminish suddenl3^ and fall to as low as 750 (case 61). 
Herz reported a tv-pical leukopenic leukemia vdth 800 leukoc3’tes, 
mainl3’- myeloblasts in t3’pe. Frank made note of a similar case, 
which was followed b3’’ apparent recovei^’^ and later developed a 
leukoc3’'tic m3'eloblastic leukemia. A few cases reported as 
agranuloc3'tosis are undoubtedly leukopenic leukemia with or 
without secondar3’' necrotic septic manifestations. Table 4 
shows the reports of the blood pictures in fifteen cases of leuko- 
penic m3'eloid leukemia. Leukopenic l3Tnphoblastic leuliemia is 
very rare, especially cases with less than 5,000 leukoc3’^tes. 

TOXIC LBUIvOPEXL\S AS A RESULT OF POISOXES’G -mTH BENZOL, 

RADITOI AXn X-HAY, arsenic AND ARSPHENWMINE 

About fort3' cases with profound leukopenia a.ssoeiated with or 
following anti-S3T)hilitic treatment with neosalvansan have been 
reported. The s3'raptoms in some cases resemble those of 
agranuIoc3’tosis and in others those of aplastic anemia. Aubertin 
and L6 v 3' have suggested the following classification of the 
agranuloc3'tic t3’pes: 

1. Agranulocj-tic form 

2. .Associftted forms 

A. Agramilocvtosis, moderate anemia and hemorrhagic diathesis 

B. Acr.anulocytosis, severe anemia and hemorrhagic dintiicsis 

3. Formes frustes — same as above but only slight changes of the poly- 

morphonuclejir cells 
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Five additional cases have been obsen’'ed. Case 64 apparently 
resulted in a chronic aplastic anemia. So far no ulcerations of 
the mucous membranes have appeared. 

Cases 65, 66, and 67 belong to the agranulocytic group. Case 
66 made a complete recovery. The bone marrow from the 
sternum was examined during the leukopenic period of this 
patient and was found to be hypoplastic. The bone marrow in 
case 67 showed the typical findings of agranuloc3''tosis, with a 
complete disappearance of mj’-eloid ceUs and apparent replacement 
by Ijunphocjdes and plasma cells. 


TABLE 5 

AGRAXtrLOCTTOSlS FOLLOWING SaLVARSAN ThEEAPT (CaSES 64 TO 6S) AND 

Benzol Poisoning (Case 69) 
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27 



30,000 

34 

52 

7 


Improved 


In all cases there was a secondary anemia, more or less severe, a 
leukopenia (white blood cells 2400) and a marked thrombocj^to- 
penia (30,000 to 60,000 platelets). There was marked diminution 
of the poljmiorphonuclear neutrophils and a relative leukoc5i;osis. 
In case 67, 14 per cent plasma cells were present. 

One case of benzol poisoning is at present under obsenmtion. 
The blood picture corresponds to that of aplastic anemia. The 
condition is gradually impro’tdng after transfusions. The red 
ceUs and blood platelets have increased, but the leukocjdes are 
stiU less than 2000 in number. 
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The leukopenia following x-ray and radium treatment for non- 
leukemic conditions is sometimes followed by a profound leuko- 
penia which subsides after the treatment has been stopped. A 
few cases of x-ra}" poisoning have been reported in wliich tlie 
findings are those of chronic aplastic anemia (Wegelin). 

In Hodgkin’s disease, the x-ray treatment may produce a 
marked leukopenia, sometimes associated with a marked reduc- 
tion in leukocytes. There are also cases of Hodgkin’s disease 
which maj'- have a constant leukopenia, as a result of bone 
marrow involvement, or as a result of aplasia of the bone marrow 
from x-ra}' treatment. The leukocytes in some cases maj" fall as 
low as 240 and the s 5 Tnptoms before exitus ma}^ resemble those of 
agranulocytosis (^Miller). 

hlartland has called attention to the anemia and leukopenia 
occurring in radium workers which he calls leukopenic anemia 
of the regenerative t3T5e. I have made examinations of three 
cases of radium poisoning and can confirm the blood picture of 
aplastic anemia as descrilDed bj’ iMartland. In one case tlie 
blood picture was similar to that of aplastic anemia. In two 
others there was a severe anemia and leukopenia, but the blood 
platelets were not greatlj’- diminished as in cases of panmyelo- 
phthisis and the relative percentage of the b^mphocjdes was undis- 
turbed. In these two cases the tj'pical osteonecrosis of the man- 
dible was present. Tlie staff poljmuclear cells were increased in 
these two patients. In one case, basophilic-like granules (toxic) 
were present in the staff pobmuclear cells. 

mSCELL.\XEOUS CASES (XUTRITIOXAL AXEWLV, CHLOROTIC ^1NE.WIA, 
ENDOCRINE DISORDERS, HEPATITIS, OBSCURE INFECTIONS, 
IDIOPATHIC leukopenias) 

Tins series of cases indicates the relative frequenej^ of leuko- 
penia in certain conditions without the necrotic lesions in the 
mucous membrane. The leukocj'tes in this particular group 
varied from 3,000 to 6,000. Most of the cases had a relative 
IjTnphocytosis. Six of these eases ran a tjqiical course of infec- 
tious mononucleosis, fever, generalized Ijunphadenopathy, and 
splenic enlargement. A few cases of tliis tj-pe may develop 
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necrotic lesions in the mucous membranes and may resemble 
agranulocytosis. Such patients recover. Case 15 was of this 
type and showed an unusual increased number of monoc3'tes 
resembling the monoc3dic angina of Schultz.®® The cases of von 
Domarus and Kohn, as a result of saivarsan^ were similar in 
character. Some cases of chlorotic anemia and liver disease also 
showed a leukopenia. A few cases of typical influenza were also 
associated with a leukopenia. In a few cases the cause of the 
leukopenia could not be determined, and were considered consti- 
tutional in character. 

In one case of cirrhosis of the liver, with a white cell count of 
4,000 and 74 per cent pol3muclear ceUs, the patient later developed 
a gangrenous appendicitis. The leukoc3de count during this 
attack rose to 8,000 with about 78 per cent pol3muclear ceEs, of 
which 12 per cent were staff forms. In similar cases where a 
leukopenia precedes the infection, a leukoc3dosis ma5’' be con- 
sidered to range from 7,000 to 10,000, m contradistinction to 
the leukoc5’'tosis of 14,000 to 20,000 white cells in the normal 
indi^ddual. 

The leukopenia in these various miscellaneous cases indicates 
the difference in the reaction of certain indi-vdduals, especiaU3' 
women, and that leukopenia is much more prevalent than is 
generally suspected. 

ADRENALIN REACTION IN CASES OF AGRANULOCYTOSIS 

The reaction of adrenalin in normal indi\dduals is well known. 
From fifteen to forty-five minutes after the injection of 1.0 mgm. 
of adrenalin subcutaneous^’, one usuaU3>' observes a leukocytosis 
of a varying degree. Licht and Hartmann observed no leuko- 
cytosis in their case of agranulocytosis foUowing the injection of 
adrenalin. Benhamou foiind a definite increase of the leukoc3des 
in a fatal case, and Stockinger found a definite leukoc3dosis in a 
benign case of agranulocytosis following the injection of adrenalin. 
In leukopenic leukemia and aplastic anemia a marked rise of the 
leukocytes is found after adrenalin injection. Adrenalin pro- 
duced onl}'^ a slight increase in the leukoc3’'tes from 2,000 to 3,000 
in case 4 a fatal case of agranulocytosis. The rhythm of the white 
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cells was also studied in this same case, but there was onlj' a verj" 
slight inconstant change every fifteen minutes in the number of 
the leukocytes. The adrenalm reaction ma}’’ prove to be an 
important indication of the potency of the bone marrow and 
other tissues and differentiate the genuine cases of agranulocytosis 
from allied conditions. 

TEffiORETICAL CONSIDERATIONS OP LEUKOPENIA 

Leukopenia may be considered the result of intrinsic or extrmsic 
influences on the hematopoietic organs which are the source of the 
leukocytes, namelj^* the bone marrow; Ijmiph-nodes, and possibly 
other areas, such as the reticulo-endothelial tissue which may 
have leukopoietic potentialities. The extrinsic factors in the 
regulation of the white blood cells are the vegetative nervous 
system, infection, and the acid-base equilibrium of tlie body. 

According to the recent observations of hlueller and Hoff, 
there is some proof that the vegetative nervous s^'stem influences 
the circulating leukocj’-tes. The action of various drugs such as 
adrenalin, atropin and pilocarpin, ingestion of milk, as in the 
Widal, hemoclastic crisis, are weU known examples of reactions on 
the vegetative neiv^ous system. Mueller has shown that the 
intradermal injection of foreign protein, such as aolan, produces a 
peripheral leukopenia. He has ako pointed out that the red blood 
cells are not involved in this mechanism. His expeiiments also 
indicate that there is a splanchno-peripheral correlation, so tliat 
when the leukopenia occurs in the peripheral blood vessels, there 
is a marked increase of tlie white blood cells in the splanchnic 
area. Tlie injection of adrenalin produces a reversal of the 
leukocytic distribution (IMueller and Hoelscher"* “). 

Infection is another important influence on the leukopoietic 
organs. This is possibly the most outstanding factor in the study 
of leukopenia. The ordinary infections produce a marked 
pohmucleosis, especially in the early stages, such as the staff 
polynuclear cells, which, according to Schilling*^ are accom- 
panied b}' marked regenerative changes in the bone marrow. 
According to this observer, there are three phases in tlie reaction of 
tlie hematopoietic organs to im'ection: (1) The poljmuclcar 
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increase; ( 2 ) monoc3-tic increase; and, ( 3 ) increase of l3Tnphoc3'les 
and eosinophils during the post-infectious stage. 

Other t3'pes of at\'pical infections are accompanied b3" an in- 
crease of the l3Tnphoc3’’tes or monoc3des (infectious mono- 
nucleosis). The relation of certain 13^)65 of organism associated 
T^-ith such l3Tnphoc3*tosis has been suggested. Witts and Welb 
found a monoc3dosis foUondng injections of the Bacterium 
monoc3'toides in rabbits. Not infrequentl3'* infectious mono- 
nucleosis ma3?^ be preceded b3’^ a moderate leukopenia and ma3' 
not shoT^ a leukocytosis at an3’' stage of the disease (cases 70 - 74 , 
79 , table 6 ). 

Certain forms of long-continued streptococcus \’iridans bac- 
teremias ma3' be associated with an increase of tlie reticulo- 
endothelial cells or macrophages in the ear blood (Schilling'® and 
others). Such cases ma3’' show a marked leukopenia in the finger 
blood and leukoc3*tosis in the ear blood. However, sub-acute 
bacterial endocarditis with splenomegaly, may be accompanied 
b3'' marked leukopenia. Certain t3''pes of fulminating sepsis 
(meningococcus, staph3dococcus, t3’phoid fever, miliary tubercu- 
losis (case 12 ) ) mmlve the bone marrow to a ver3’’ great e.vtent, 
and raa3' be associated witli a marked leukopenia. Other t3'pes of 
sep.sis of long duration, bacteriemia and even overwhelming 
fulminating bacteriemia are accompanied b3' leukoc3’tosis. In 
such instances the 3mung and staff pol3Tiuclears are increased 
from 20 to CO per cent. Large numbers of tliese 3mung pol3'- 
nuclear cells show basophilic granulation. These granules have 
been called toxic granules b3' Gloor and Barta believes that those 
grantiles are possibN ingested particles. These cells also indicate 
a poor prognosis. Vacuolization of the pol3Tiuclear cells with 
toxic granules is also sometimes present in these severe infections. 
In the agranulocx'tic conditions thefewpol3Tiuclear cells occasion- 
ally found ma3' show the toxic granules. 

Hormones and the acid-base equilibrium of the blood*^ ma3' also 
be factors in the regulation of the number of circulating leuko- 
cytes. It is well knov/n that certain products broken dornt in the 
stomncli b3' the action of the gastric juice, ma}' have a profound 
influence on the red blood cells* but, as 3*et, sufficient proof lias 
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not been brought forward concerning the action of similar 
substances on the leukopoietic tissue. In the miscellaneous 
group, cases of hj’perthj'roidism and hj’pothyroidism are noted, 
with marked leukopenia. One of the cases of agranuloc3i:osis 
which recorered also showed e'^ddence of hj’pothyroidism asso- 
ciated Tiith severe chlorotic anemia. Friedemann pointed out a 
possible relationship of endocrine disturbances with leukopenia 
in one of his reports on agranuloc^dosis. 

The constitutional factor maj- be of veiy great importance, and 
may explain the increased frequenc3" of agranuloc3i;osis in 
females. It is not infrequent for some of the patients who 
develop agranuloc3'tosis to have a constant leukopenia or a 
tendenc3’' to a leukopenia as a result of some primar3’' disturbance 
of the granulopoietic tissues. These tissues may be somewhat 
diminished, compared to the noimal, or ma3’ be sluggish in the 
production of pol3mucIear cells in the presence of an infection. 
The bone marrow ma3' become rapidly exhausted from even a 
slight infection, so that the defense mechanism against infections 
ma3^ be reduced to a minimum, resulting in the characteristic 
lesions which are found in agranuloc3"tosis, namel5^: the necrosis 
without an infiammator3^ reaction. This occurs in areas, where 
numerous organisms are usuall3’' present, such as the respirator3^ 
and gastro-intestmal tracts. Kleeberg showed that in animals 
rendered agramiloc3iic, the anti-bacterial power in the blood is 
considerabty diminished. 

Leukopenia may be either of a transitory nature or permanent. 
In one of m3' recovered cases of agranuloc3'tosis, the leukoc3'te 
count has never been above 2,000 for the past five 3'ears. In other 
cases, leukopenia has been foimd prior to the onset of the disease. 
The stud3’' of the imderl3'ing cause of the constitutional factor is 
likel3^ to help in sohdng the problem. The leukopenia in itself, 
which ma3' be found in certain women who have never had real 
attacks of agranuloc3i;osis, may not be associated with an3^ 
S3mptoms, which appear when the secondary infection takes 
place. In the eighty-nine cases reported in this paper, 64 per 
cent were in females. In the agranuloc3’i;ic groups there is a 
marked preponderance, 85 per cent of females affected. 
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DISCUSSION OF BLOOD PICTURES IN LEUKOPENIC STATES 

In the various groups outlined, the blood picture may be con- 
sidered of diagnostic and prognostic importance. In the fatal 
cases of agranulocjdosis, the main characteristic is a profound 
leukopenia of less than 1,000 white blood cells and the complete 
disappearance of the pol3*nuclear leukocj'tes (granulocj'tes), 
whereas the blood platelets are normal except for a terminal 
thrombocj’topenia. In the rare form of malignant leukopenia, 
the symptoms maj' be identical, but the profound leukopenia is 
accompanied bj’ a corresponding diminution of the three types of 
leukocjdes. The pol3Tiuclear cells in this condition are mainl3" of 
the staff variety ndtli toxic granules. A moderately severe 
anemia mas- be present. 

The recovered cases of agranuloc3riosis exceptionall3’’ show such 
a profound leukopenia, and are rarel3' accompanied b3' complete 
disappearance of the pol3Tiuclear cells. As in the fatal cases, the 
red cells are usually normal or slightly subnormal and there is an 
absence of a hemorrhagic tendenc3'. 

In the aplastic disorders of the bone marrow which involve more 
than one system, there are three well-defined groups, although 
some variations occur within each group. In aplastic anemia, 
eitlier acute or chronic, a marked diminution of all the cellular 
elements of the blood are found, mainty anemia, leukopenia, and 
thromboc3’topenia, and the differential coimt shows a relative tym- 
phoc3’tosis. In addition to the hemorrhagic diatheses, septic mani- 
festations ma3'’ occur (aleukia hemorrhagica), with a profound 
terminal leukopenia and disappearance of the pohmuclear cells. 
In panm3'elophthisis there is a deficienc3’ of the hematopoietic 
and leukopoietic elements, ^vithout involving the blood platelets. 
Terminal sepsis simulating agranuioc3'tosis can also occur in this 
aplastic t3'po of blood disease. An 3137)1031 137)0 of purpura 
hemorrhagica with marked leukopenia, but without splenomegaty 
m.‘i3' occur. In this condition the leukoc3'tcs and blood platelets 
alone are involved, and anemia results from loss of blood. 

All these aplastic bone marrovr changes, including agranulo- 
C3'tosis, mfi3' result from poisoning with benzol, nadium and 
x-m3% arsenic, and arsphenamine. 
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Leukopenic leukemia is sometimes accompanied by a profound 
leukopenia^ but the differential blood count is characterized by 
the presence of premature mj'eloid cells, such as myeloblasts and 
myelocytes and rarely l3'mphobIasts. Secondary septic manifes- 
tations maj' occur and occasionallj’’ simulate agranuloGj^’tosis. 

There is sufficient e'^ddence to indicate that the histological 
examination of the bone marrow also shows characteristic lesions 
in these various groups. These usually correspond to the bipod 
changes, but in some cases there is marked discord between the 
leukopenia and the h 3 T 3 erplastic histological pictm:e of the bone 
marrow especially in the benign cases of agranulocytosis. In this 
latter group, the cause of the leukopenia must be considered 
extrinsic in character. In the main groups, however, such as fatal 
agranuloc3dosis, the aplastic anemias and leukopenic leukemias, 
the bone marrow changes correspond with the blood picture. 
This points to a prmiar3^ disease of the bone marrow. Septic 
manifestations result from the deficient formation of the granu- 
loc3^tes and hemorrhagic disorders are due to blood platelet 
deficiency. 

SUMSIARY 

1 . Ninet3* cases of marked leukopenia that resulted from various 
distmbances are presented. 

2 . The main cause of the leukopenia is believed to be primary 
in aplastic constitutional disturbances of the bone marrow: 

A. Fatal agranulocytosis as the result of some profound dis- 
turbance in the formation of the granulocytic element. 

B. Aplastic anemia as the result of widespread aplasia of aU 
the elements in the bone marrow. 

C. Panm3’elophthisis resulting in diminution of the red and 
white blood cells. 

D. Purpura hemorrhagica with leukopenia where the white 
blood cells and blood platelets are involved. 

3 . Leukopenic m3’'eloid leukemia ma3’‘ ^^ptomicall3' resemble 
some of these blood conditions, but the constant presence of the 
characteristic m3^eloblasts and m3*eioc3des or l3Tnphoblasts in the 
peripheral blood is important for the differentiation of this par- 
ticular disease. 
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4. A benign form of agranulocytosis also occurs as a result of 
infection. The bone maiTow in such cases is not aplastic. 

5. Direct toxic action on the bone marrow caused by benzol, 
radium, x-ra 3 's, salvarsan, maj’- produce various blood pictures of 
agranulocytosis and other aplastic conditions (aplastic anemia, 
mj^elophthisis, and purpura hemorrhagica). 

6. A large number of miscellaneous cases are also noted. 
These show a more or less severe leukopenia (infections, liver 
disease, obscure leukopenias, Hodgkin’s disease, chlorotic anemia, 
pernicious anemia, and carcinoma with metastases to the bone 
marrow, and various forms of splenomegaly). 

7. The studj' of the blood picture establishes certain criteria for 
the differentiation of the various diseases associated mtb marked 
leukopenia. 
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AGRANULOCYTIC SYNDROI^IES^ 

EDWARD L. MILOSLAVICH ant) FRAN'CIS D. JvIURPHY 
Prom Si. Mary’s Hosjnial and Mibxaukec County Hospital, Milvoaulxe, Wisconsin 

Ever since the classical studies of Ameth, Tuerk, von Jagic and 
others, the pathological reactions of the leukopoetic sj’stem have 
been observed and followed with intense interest bj* a large 
number of clinical hematologists who contributed valuable data 
to the clinical branch of hemopathology. 

The great variety in the leukocytic picture found under various 
circumstances as well as imder apparenth' identical situations led 
to discrepancies of opinions and to divergences in interpretation 
of the observations on the peripheral blood. We need onlj’’ to 
point out the interestmg question of the malignant myeloblastic 
reaction of the blood, of the monocytic blood picture, of the rapid 
disappearance of granulocjdes from the blood stream, and so forth, 
all hematolo^cal reactions, complexes and s^Tidromes not uncom- 
monlj' obsen'ed in connection with S3’stemic infections and 
toxemias, often caased bj’’ one and the same bacterial group. 

In 1922, W- Schultz tried to separate a peculiar nosological 
entit3^ under the name of agranuloc3i;osis. These cases were 
characterized b3’’ sudden onset with high fever and malaise, 
development of ulcerous-necrotic, diphtheritic-gangrenous pro- 
cesses in the mouth, particularly localized on the tonsils, phaiynx, 
^giva, and soft palate, or in mucous surfaces of some other 
organs, such as the esophagus, colon, and vagina, and absence of 
icterus and hemorrhagic diathesis. Enlargement of the spleen 
and liv'er was only occasionall3'- observed whereas l3Tnph nodas 
did not show any swelling. The blood changes were characterized 
by a rapid drop in the number of white blood cells (leukopenia) 
with a nearly complete disappearance of granuloc3’'tes (neutro- 

* Head before the Ninth Annual Convention of the American Society of 
Clinical Pathologists, Detroit, Michigan, June 20-23, 1930. 
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philes and eosinophilcs). The erjdhrocj'tic blood picture did not 
exhibit any alterations and the platelets were also unaffected. 
A lethal outcome followed- rapidly. In two of the first five cases 
Schultz cultured pneumococci from the blood stream. Schultz 
was emphatic in postulating for this shaiply outlined sj'mptora 
complex the term agranulocjTosis, which he desired to introduce 
as a definite disease. 

Schultz’ agranulocytosis is not the result of a specific etiologi- 
cal factor (Diplococcus pneumoniae, Streptococcus [hemolytic], 
Escherichia coli, Pseudomonas aeruginosa were found), but is, as 
the author claims, a characteristic sjTnptom complex deserving to 
be accepted as a definite nosological entity. 

Since 1922, many observations have been made and papers 
have been published in rapid succession, partly confirming, partly 
modifying and supplementing the original statements of Schultz. 
Some authors included in their discussion particularly the dam- 
ages to and reactions of the erythropoetic system, cases which 
according to our experience show a complete functional exhaus- 
tion of the entire bone marrow. 

SUMJiLUlY OF CASES 

Since 192-5, we have observed twenty-two cases of abnormal 
reaction-s of the leukopoetic sj'stem in individuals showing ulcer- 
ous-gangrenous processes of the oral camty. This present study, 
which is presented as a preliminarj' report, is based upon seven- 
teen cases, involnng twelve males, ranging in age between five and 
fifty-two years, and five female patients, whose agc.s varied 
between twent}" and eighty-three years. All but two of the 
patients died. 

Our cases can be summarized as follows : so-called agranulocytic 
angina, eleven cases; so-called monocytic angina, one case; 
aleukia, two cases; sjamptomatic agranulocj'tic angina in septic 
endocarditis, two cases, and sjTnptomatic agranuIoc 5 ‘tic angina in 
septic (streptococcic) anemia, one case. 

Of particular interest were the necrotic ulcerative affections of 
various mucous surfaces, so commonly observed in connection 
with agranulocytic syndrome.':. The gangrenoms processes of the 
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mucous membranes were localized mainly in the mouth and 
involved its various structures, such as the gums, tonsils, soft 
palate, lips, and buccal mucous surface, and in one case the nose. 
This condition raises the question as to whether the ulcerous 
gangrenous processes were primary' or developed as secondary* 
manifestations of the agranulGcj-tic complex. 

It would seem that the onset in some cases is a simple tonsillar 
angina (streptococcic?) or a more or less severe streptococcic sore 
throat (rhinopharjmgolarx'ngitis) which is followed b3* various 
degrees of bone marrow reactions vith subsequent gangrenous 
processes of the mucous smlaces. Sometimes this gangrenous 
process is of a secondan^ nature resulting from hemorrhagic in- 
filtrations and infarction of the nasal and oral mucous membranes. 

This condition may be likened to the neutropenic hjq^oleuko- 
c\i;ic blood picture in some instances of acute phlegmonous 
gangrenous appendicitis incited b3' hemol3*tic streptococci. 

A sore throat antedated the onset b3' a few days or weeks in 
seven iustances, while sinus (ear) trouble was foimd mentioned 
four times b3'' the patients as having preceded their present severe 
illness for a short tune. Sudden onset was definiteb’' established 
in three cases. 

In the eleven instances of agranuloc3i;ic angina, icterus was 
observed twice and hemorrhagic purpura four times. 

As to the bacteriological investigations, in seven cases strepto- 
cocci were observed, twice in smears from the local ulcerous- 
gangrenous areas of the mouth. In one case, streptococci were 
obtained from the local lesions and from the urine. In five cases, 
in which autopsies were performed, a hemol3'tic streptococcus was 
cultured from the splenic pulp. 

In eleven instances the beha^dor of the blood platelets v,'as 
investigated and a thromboc3d:openia of more or less marked 
degree was detected in eight cases. In two instances of the so- 
called agranulocytic angina, the blood platelet count was within 
the lower boundar}'' of normal thrombocytic values. One case of 
reerudescent septic endocarditis, appearing clinicall3' under the 
picture of an aleukia, was characterized b3^ a complete absence of 
the blood platelets (athrombocydosis). 
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Postmortem examinations were performed in seven instances, 
and in each a toxic or septic picture was disclosed. Tlie reaction 
of the spleen was found to depend upon the predomincnce of the 
toxic or septic siTnptoms; in the latter instance enlargement of the 
spleen was present. In cases observed at autopsj', a splenic 
tumor, partly of septic character, was disclosed five times, 

DISCUSSIOX 

It is interesting to note that abundant hemorrhages from the 
necrotic ulcerous tissues, particularly from the uterus and vagina, 
nose, and other mucous surfaces will aggravate an already' existing 
anemia. 

Tile thrombocytopenia and athrombocytosis, if accompanied by 
quantitative and qualitative changes in tlie leucoc3’tic values, are 
significant manifestations of an intense septic damage to the bone 
marrow. 

In some agranuloci’tic cases, the qualitative analysis of tlie 
peripheral blood will disclose an increase in monocjdic blood 
elements, occasional!}’’ presenting the picture of a pronounced 
mononucleosis. The monocytic reaction is a peculiar, patho- 
logical bone marrow reaction, which results from a disturbed 
Icukopoesis due to infectious or toxic influences upon, or irrita- 
tions of, the bone marrow. The .so-called monocytic angina 
(Schultz) belongs to this group. 

We had opportunity to observe accurately and study four cases 
of benzol poisoning, characterized from the begmning by a sharp 
drop in the leukocytic counts accompanied by a considerable 
decrease in the number of pol}Tnorphonuclears. It clearly 
appeared that the leukopenic and granulocytopenic values were 
running parallel, namely, the more pronounced the decrease in 
the number of the white blood cells, the more scarce were the 
granulocytes, Ilyperchromatic anemia of regenerative type and 
thrombocytopenia corajjleted the hematological data. Ti'e did 
not observe in these instances any septic temperatures nor gan- 
grenous conditions of the accessible mucous surface®, at the begin- 
ning. One of these cases showed, however, as a tenninal event, 
severe hemorrhages from the nose, mouth, and va^na, and. 
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sliortlj' before death, development of an ulcerous stomatitis and 
gangrenous mastitis with septic temperature and profound 
anemia, a clinical picture very similar to and suggestive of an 
aleukia. 

The agranulocytic leukopenia, which is characteiistic of the 
blood of individuals suffering from benzol poisoning, appears to be 
the result of direct damage to the leukopoetic system (central 
deleterious action: osteomyelotoxic), while leukocjdohdic pro- 
cesses (peripheral destruction) seem to occur also. In -^dew of 
simultaneous injurious effects upon the erjihropoetic S3'stem, it is 
plausible to conclude that the benzolic agranulocj'tosis is mainl}^ 
a primar}'- bone marrow damage due to osteom3mlotropic proper- 
ties of benzol. Tins dangerous poison first inhibits and then 
paralyzes the bone marrow functions. 

The various pathological reactions of the leukopoetic and 
er 3 i}hropoetic S 3 'stems, encountered in instances of elective 
action of dama^g agencies of toxic and infectious nature upon 
bone marrow, as found in the morphological blood picture, are of 
great S 3 unptomatic value and have been summarized as follows, 
omitting completel3’' the beha-vdor and reactions of the bunphatic 
apparatus: 

1. Neutrophilic (hyper-) leukociiosis 

2. Neutropenic white blood picture (normal leukocjdic values) 

3. Neutropenic hj'poleukocj'tic reaction 

4. Agranulocjdosis vuth leukopenia 

5. Myeloblastic leukemic reactions 

The agranuloc3dnsis ma3’' be accompanied b3' toxic aplastic 
anemia, toxic hemobdic anemia, or b3’ a normal er3-throc3dic 
blood picture. The thromboc3’'tes ma3^ show normal values or 
the3’' ma3^ be markedl3' decreased (thrombocv'topenia) or com- 
pleted^ absent (athromboc3dosis)- 

CONCLI7SIONS 

Our cases are characterized by a toxic elective action upon the 
leukopoetic s3-stem wdth destruction of granuioc3d;es and concom- 
itant abnormal reactions of the bone marrow, processes which 
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manifest their presence by quantitative and qualitative changes of 
the peripheral blood. 

The elective action upon tlie bone mari'ow tissues, the osteo- 
myelotropic action, explains also the often observed damages to 
other functional parts of the bone marrow, to tlie erythropoetic 
s>’stem and to the thrombogenesis, with resulting anemia and 
thrombocjdopenia. We are confronted thereby with a complete 
destruction, anatomical and functional, of the blood forming 
tissues, as a result of deleterious influences of some toxic and 
infectious agencies. 

The hematological picture is initiated by transitory functional 
disturbances of tlie bone marrow, followed by progressively 
developing damages and increasing destruction of its tissue, with 
subsequent total, fatal elimination of its entire function, invoh'ing 
all its functional units and -vital acti\'ities (leukopoesis, erythro- 
pocsis, thrombocji;opoesis). 

From the morpholo^cal bebaxior of the peripheral blood, we 
can quite positively conclude in a ^ven case the character and 
extent of the pathological-physiological disturbances and altera- 
tions of the affected bone marrow. 

The variations in reactions are pathological functional cxijres- 
sions of indivddual character, of a constitutionally weak, func- 
tionallj' readilj' insufficient and easilj’ \nilnerable bone man-ow, 
depending also upon the tjqje and virulence of the noxious agent. 

The constitutional (functional) inferiority of the bone marrow is 
vi\idly ex-pressed in those instances in which an increased func- 
tional demand is urgently and -v-itall}- needed, but the bone 
marrow tissues respond with an alarming collapse and a rapid, 
complete exliaustion. 



STUDIES ON SCHILLING COUNT IN APPENDICITIS* 

ASHER YAGUDA 
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A review of recent literature shows a strikiiig lack of confidence 
by surgeons in the blood count as an aid in the diagnosis of appen- 
dicitis. It is interesting to note that men like Deaver and 
Woodall discuss this subject without mentioning the leukocyte 
count: Lincoln claims it to be an unreliable sign in either diagnosis 
or prognosis: Reese states, “to these sjTiiptoms may be added 
leucocytosls, which, however, is totallj^ unreliable’*: Bolling 
derives no information therefrom; and neither Wallace, Korit- 
schoner, Hinton or Jackson are impressed by the count as a 
dependable sign, even questioning its value in diagnosis, hlany 
authors, among whom are Smith and Brooks, report normal 
blood coimts in cases vith severel}’’ infected appendices. 

In many instances, onlj’’ the total white cell count is considered; 
others consider the relationship of the total cell count to the 
percentage of pohunorphonuclears, some using various charts or 
indices of resistance to illustrate this relationship more graphi- 
cally. This lack of accord in interpreting the leukocj-te count 
led Hellwig in 1928 to conclude that, “Fowler’s opinion that it is 
difficult to estimate the exact diagnostic value of the leucoc 3 ’'tosis 
is at the present time as true as it was in 1900.” From such a 
studj^ of the literature, one inevitably carries awaj-^ the impression 
of a striking lack of imderstanding by the surgeon of the present 
daj’’ concept of the phj’-siologj' and pathology" of the blood as 
determined by the total and differential cell counts. 

A re^dew of the development of the blood count and of the 
theories of its interpretation may help to explain the reason for 
this chaos. The first enumeration of the cellular elements of 

* Read before the Ninth Annual Convention of the American Society of 
Clinical Patholo^sts, Detroit, ^lichigan, June 20-2.3, 1930. 

39 



40 


ASHER TAGUDA 


the blood was made, in 1851, bj" K. '^lerordt.*® Erlich’s intro- 
duction, in 1879, of staining methods for the studj* of blood smears 
made possible the separation of leukoc 3 'tes into classified types, 
and initiated a new epoch in the studj' of hematologj'. Einhorn*® 
is credited ^^'ith tlie first differential cell count from a smear, in 
1884, but his interest was in the technic of the count ratlier than 
its interpretation. In 1905, Sondern concluded from a studj’- of 
the results of a large number of blood counts rather than from 
theoretical reasoning, that, “the increase in the relative number 
of poljmuclear cells is an indication of the severity of toxic 
absorption and the degree of leucoe 3 d;osis is an evidence of the 
bodj' resistance toward infection.” These observations were 
immediate^ confirmed b}' Gibson, w’ho evolved a chart showiag 
tliis relationship graphically. Wilson modified Gibson’s chart bj* 
the addition of a line of resistance. In 1919 Walker verified the 
work of Sondern, Gibson and Wilson and presented a mathe- 
matical formula, the index of resistance, which was, “a readj* and 
tangible method of determining the degree of resistance and 
which expresses essentialty the same tiling as Gibson’s chart, but 
is a more accessible means of interjireting a blood picture than 
the standard chart,” These vuiters noted exceptions in children 
to whom Gibson’s resistance chart did not appty because of the 
variations in the normal leukocj’te count from that of the adult, 
and b 3 ’ Sondeni, “in conditions in which pus is confined .so that 
no toxic absorption occurs or when the purulent exaidate is of 
tuberculous or typhoid origin.” Alore recentl 3 ’-, Menninger and 
Heim, and Kilduffe, in 1924, and Jones and Crocher, and Neal 
and Robnett, in 1927 concur in a general wa 3 ' in the above 
conclusions. 

In 190-1, about the time Sondern was carr 3 'ing on his observa- 
tions, Arnetli attempted to gauge the severity of infections b 3 ' 
the stiuty of blood .smeai-s. His discover 3 ' that variations in the 
nuclear structure of pobunorphonuclear cells corresponded with 
the severit}' of the infection was epochal and far reaching. The 
obsen'od variations in nuclear structure he grouped into classes 
according as thc 3 ' contained “one or more nuclei,” meaning 
miclear lobes. Ity this method of classification, the cells fell into 
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five groups whidi were further subdi’^fided according to nuclear 
conformation, so that in all twenty distinct neutrophilic forms 
were listed. His work awakened a more than transitory interest 
both abroad and in this country’’, but the method was so cumber- 
some and time-consuming that its practical application was 
discouraged, in spite of the fundamental deductions possible 
from its use. 

However, Ameth^s work opened the path for further studies 
along this line, and in 1914 Cooke" described a method for making 
the differential count which, though separating the neutrophiles 
into five distinct classes, made no further subdivisions. He also 
was more specific than Arneth in his basis of classification so that 
the personal equation factor of error was diminished. In using 
the Arneth classification, great difficulty was often encountered in 
deciding on the presence, and extent, of lobulation according to 
this author’s notions; Cooke’s classification led to less uncertainty 
by Ms criterion that, “if there is an3’' band of nuclear material 
except a chromatin filament coimecting the different parts of a 
nucleus, that nucleus cannot, for the purpose of the count be said 
to be divided.” TvTiile this method eliminated some of the 
objections to the Arneth count, it never came into popular use 
as it also was rather cumbersome, and its expression b^’’ various 
mathematical devdces, known as weighted means, did not lend 
it to read}' interpretation. 

Schilling in 1912 translated the work of Ameth into anatomical 
terms and still further simplified the classification b}’- divddmg the 
granulocytes into the following classes: 

1. Myeloert^s, cells ■nlth completeb' round nuclei; granulocj-tjc primary 
cells -svldcli are normal cells of the bone marrow and are never found in the 
normal blood picture. 

2. Yoimg form neutrophilic leukoc 3 -tes or metamyelocytes of Pappenheim 
having slight nuclear indentation. 

.3. Band or stab forms in which no true nuclear lobulations can be distin- 
guished but where the nucleus has a long narrow or bent form. 

^ 4. Cells with definite nuclear segmentation. 

ScMliing describes degenerative and regenerative shifts which he 
interprets as indicating the state of bone marrow fimction. 
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Let US now look into this question of the bone marrow ns an 
organ of leukopoesis and see how an tmderstanding of its physi- 
o!og3' and pathologj- fits in with the A-ietrs of Arneth, Cooke and 
Schilling. The pohmuclear granular leukocytes under normal 
conditions are formed exclusively in the bone marrow. They 
develop by a process of maturation from the fixed reticular cells 
of the bone marrow and pass through the intermediate stages of 
myeloblast, promyelocyte, myelocyte and metam3*eloc3'te in the 
bone maiTow, and are delivered to the blood stream after matura- 
tion of the metamjmlocytes into jmung leukccj-tes. These leuko- 
cj-tes become more mature in the circulating blood as shoum bj’ 
Ponder. The maturation here is no longer a process of cell dixd- 
sion, but of nuclear segmentation. Finally there is a loss of 
motility and the cells become fragile, die and are removed from 
the circulation. 

The entire structure of the functioning bone marrow in man is in 
a relatively uniform state, that is, the proportions of different 
levels of maturation are relative^ constant.^^ The deliverj* of 
3'oung leucocjdes from the bone marrow is based on rhj'tlimic 
orderh’ di\’ision and maturation.-® Shaw has shown two tides in 
the volume of neutrophiUc leukocjdes delivered to the cumulation, 
each occupj-ing approximate!}’’ twelve hours. The daj’’ tide 
begins in the forenoon, reaches its flood during the afternoon, and 
completes its ebb in the evening. The night tide starts in the 
evening, attains its height in the hours after midnight, and ebbs 
awa}' in the earlj" forenoon. These tides are not influenced b}* 
food, exercise or sleep. He also shows that the average daily 
variation in the total number of leukoc3'tes is from 40 to 56 per 
cent in t%vent3'-four hours, but that the percentage of cell t3'pes 
in the differential count is subject to but little variation. 

Ponder aptly designates this condition of cell class stabilit}* as 
“the stead}* state” and claims that the Arneth count represents 
an equilibrium between cell production and cell destruction. 
Sabin groups Icucopoetic aclmt}' into two classes, maturative 
and chemotactic, ordinaril}* one keeping pace with the other so 
that the proportion of 3'oung cells shows no marked fluctuation. 
Arneth and Scliilling have shown that normall}’’ 4 to 5 per cent 
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of immature leukoc 3 i;es are present in the blood stream and that 
this percentage is not influenced bj' the tide or so-called phj’sio- 
logical leukocjdoses. 

Buchner and others endow bacterial proteins with chemotactie 
properties. Bacon, Isoy and Eppler behe%'e that the stimulus to 
increased bone marrow actmty comes from the altered body 
protein due to hydration, and that in infection there is an increase 
of the substances in the bodj’ that afford the normal stimulus. 
.Sabin sees the infecting bacteria as introducing both a chemo- 
tactic and maturative factor when a ieukoc 3 i;osis results, and a 
chemotactie factor alone when a leukopenia foUows a temporary 
leukoc 3 dosis. 

In mild infection maturation keeps pace with chemotaxis so that 
there is no marked increase in inunature forms in the circulating 
blood. As the infection becomes more severe, maturation cannot 
keep up with the demand for leukoc 3 d:es, so that an increasingh" 
greater number of immature cells appear in the blood. Fina^, 
in severe, overwhelming infection when all the metam 3 ’eIoc 3 des 
have been withdrawn from the bone marrow, the m3'eloc3'te3 
enter the circulation and the total count drops. 

With this clarified imderstanding of the ph 3 'siolog 3 ’ of the bone 
marrow and its reaction towards infection, it seems logical that a 
blood count which mirrors the condition in the bone marrow 
should interpret the severit 3 ’' of the infection more accurately. 

Tn a previous paper^' data were submitted on a series of non- 
infective conditions in which the total leukoc 3 *te coimt varied 
from 6000 to 15,000 and the pol 3 muclear neutrophile count from 
57 to 78 per cent, with a range of 3 to 5 per cent of immature 
forms. A group of secondary anemias with so-called relative 
leucoc 3 'tosis .showed from 2 to 5 per cent of immature leukoc 3 i;es. 
A series of non-suppurative infective conditions such as acute 
arthritis, cervical adenitis, cholec 3 ’^stitis, ulcerative colitis, and 
so forth, gave immature counts of 7 to 12 per cent. On the other 
hand, in suppurative processes the immature cells amounted to 
more than 14 per cent. In the above stud 3 - all of the members of 
the three immature groups of Schilling were combined under the 
heading of immature forms. This was done for the purpose of 
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simplification, both for the technician who made the count, and 
for the clinician who interpreted it. Altliough some of the 
sensith-ity of tlie Schilling count is apparently lost by tliis pro- 
cedure, we alwa 3 's take into consideration the degree of shifting 
to the left — towards the myelocj-tes — when interpreting the 
count. 

A study of the value of this t 3 'pe of blood count in appendicitis 
was undertaken for two reasons; fimt, because in this condition the 
blood count is ver 3 ’ often relied upon for aid in diagnosis, and 
secondb', because the count could be checked b 3 ' patholo^c 
material and its worth more readily’ evaluated. 


TABLE 1 

671 Cases of ArpEKDians — ScmLEiNC Cooxts 
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26 


60-92 

32-17 
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DISCUSSIONS OF CASES 

Tiic material surveyed consists of 671 patients whoso appen- 
dices wore removed at the Newark Beth Israel Hospital from 
April I, 1029 to April 1, 1930 and in whom cell counts had been 
done preceding the operation. These counts were reported as 
usual without anA’ regard for the percentage of immature celLs. 
All the slides u‘=ed in making the counts were numbered and filed 
for future Schilling count. The appendices vrere sectioned and 
reported using the following clasrification : 
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1. Appendices showing no evidence of any active inflammatory process 
(including normal, healed, and obliterated appendices). 

2. Catarrhal appendicitis, with the in^mmatory process limited to the 
mucosa. 

•3. Acute diffuse suppurative appendicitis without perforation, with or with- 
out gangrene. 

4. Acute diffuse suppurative appendicitis with perforation and peritonitis. 

In the first group were included 277 cases (table 1). The total 
white count varied from 6400 to 14,600. The pol^meutrophile 
percentage from 55 to 83. The Schilling count ranged from 2 to 
8 per cent immature forms mth an average of 4.3 per cent. It is 
interesting to note that in the cases in which the Schilling count 
was above 5 per cent, a temperature increase with some evidence 
of mild infection was clinically present, although the appendix 
was histologicaUj’’ free. 

There were 180 appendices diagnosed histologically as catar- 
rhal appendicitis studied. The total white count in this group 
ranged from 8000 to 18,200; poljmeutrophiles 67 to 83 per cent; 
immature forms 7 to 14 per cent with an average of 10.2 per cent. 
The appendices in the patients with 14 per cent immature cell 
count showed beginning edema and exudation in the muscuiaiis, 
but not of sufficient degree to justify^ a diagnosis of acute diffuse 
suppurative appendicitis. 

One hundred eighty-eight cases of acute diffuse suppurative 
appendicitis without perforation and vdth or vithout gangrene 
showed total white ceU counts ranging from 10,000 to 22,800, 
with polyneutrophiles from 70 to 89 per cent; immature forms 
14 to 28 per cent with an average of 17.8 per cent. The immature 
forms seemed to follow definitely the severity of the histologic 
process and those cases with gangrene showed the higher counts. 

Because of the fact that many of the patients with acute 
suppurative appendicitis with perforation and peritonitis were 
admitted for emergency operation, hairing had a blood count 
before entering the hospital, only twenty-six cases in this group 
were studied. These showed total white counts of from 11,800 
to 30,800; polyneutrophiles 69 to 92 per cent; immature forms 
32 to 47 per cent, with an average of 39.5 per'cent. 
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It maj' not be amiss to quote here a few cases in which the 
blood count bj" the usual method was wholly misleading and in 
which a SchiUing coimt would have revealed the true picture. 

Case 1. A male, aged fifteen years was admitted with a historj' of coHckj* 
pains not associated with nansea or vomiting for an indefinite period of time. 
On the afternoon before admission he experienced cramp-like pains in the right 
lower qu.adrant which did not radiate and were not associated with nausea or 
vomiting. On admission to hospital, the temperature, pulse and respirations 
were normal. The abdomen W'as soft and flat except for resistance and tender- 
ness in right lower quadrant. Blood count showed 10,000 white cells with 70 
per cent poljmeutroplules. A clinical diagnosis of catarrhal appendicitis was 
made and the patient was operated upon the next morning, when an acutely 
inflamed appendix was removed showing acute difiuse suppuration micro- 
scopically. 

This case is presented as illustrative of a group of cases of 
acute appendicitis in which the blood comit, as done routinely, 
may not onh' be of no definite help in the diagnosis, but may even 
be somewhat misleading. In considering the blood count in tlie 
above case together with the almost negligible clinical data, the 
surgeon was warranted in waiting until the ne.vt day for routine 
operation. However, a Schilling count done later on the same 
smear showed 14 per cent immature cells among the 70 per cent of 
of neutrophilic granulocytes, definitely indicating a suppurative 
process. Had the Schilling count been taken into consideration, 
the patient would probably have been operated upon immediately. 
The histologic stud3^ in this case showed a w'ell advanced suppura- 
tion with exudate covering the serosa. The convalescence of 
this patient was rather stonnj', 

Co'-c 2. A male, aged 49 years, gave a history that one daj' before admission 
to the hospital he was suddenh" ."^eizetl with sharp pains in the right side of the 
abdomen after whirh he vomited .several time.s. The pain persisted, keeping 
him awake all night. Upon admission to hospital the next morning, patient 
still had pain .and suffered m.arked di.ccomfort. Examination showed n dis- 
tended abdomen with muscle .epasm throughout, especially in the right lower 
quad.mnt and rebound tenderness in tins region. The temperature wa.<; 100; 
pulse KX); and respirations 20. Blood count showed 11,S00 white cells with 
(39 per cent polyncutrophilc,?. Operation was pcrformetl immediately in spite of 
the IjIowI count and free pus was found in the alrdomcn. Tlie appendix was 
markedly thickened, covered with a hcaa-y exudate and ruptured at the mid- 
point- Two cigarette drains were inserted. 
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In this instance the blood count was enthely misleading, 
showing a descending line according to Gibson’s and Wilson’s 
studies, whereas a Schilling coimt showed 47 per cent of immature 
cells among the 69 per cent poljmeutrophiles. iv'Iany of these 
immature forms were myelocytes, showing a marked shifting to 
the left. This should have definitely led to a diagnosis of severe 
infection and to the suspicion, at least, that peritonitis had 
already complicated the picture. 

From the above study one gains some rather definite impres- 
sions as to what can be learned from this tjqje of coimt. In the 
presence of a normal immature count, I agree with Cooke® that an 
inflammatoiy process in the appendix can be definitely excluded. 
When the immature count is below 14 per cent I feel quite certain 
that there will be no diffuse appendicitis and that the inflamma- 
tion is limited to the mucosa and has free drainage. With 
immature counts of more than 14 per cent immediate operation 
is always recommended and as the count approaches 25 to 30 
per cent, gangrene of the appendix or localized peri-appendicitis 
is the invariable patholo^c finding. When the percentage of 
immature cells reaches 35 or more, the diagnosis of ruptured 
appendix with peritonitis is almost alwaj’^s correct. 

Repeated counts following operation in these cases give a 
reliable index as to prognosis. A return towards normal in the 
number of immature forms indicates a subsidence of the infection. 
A maintained high Schilling count should be interpreted as per- 
sistence of infection, probably with a localized inflammatory^ proc- 
ess about the stump or the cecum. A rising Schilling count is of 
very serious prognostic import and usually indicates a peritonitis. 
If there is a rise in immature cells after several prior counts had 
shown a recession in the immature cells, it indicates some compli- 
cation, and according to Reznikoff, serves to detect tins complica- 
tion before it is clinically apparent. 

suamAPvY 

The methods in vogue at the present time for interpreting the 
leucocyte count in the diagnosis of appendicitis are not satis- 
factory as e^ddenced by the literature. The degree of leuko- 
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cytosis itself is of no value due to physiological factore, such as 
the diunial tide of Shaw, migration of leukocytes into the tissues, 
and redistribution of cells in the peripheral circulation as spoken 
of by Ivlirkin and Eachlin. The differential cell count gimng the 
percentage of poljTnorphonuclear leukocytes and the relation of 
this percentage to the total leukocyte- count, according to Gibson s 
standard chart and Walkers index of resistance, contributes ' 
valuable information as to the patient’s resistance to infection in 
many instances, but cannot be interpreted into terms of patho- 
logic lesions. The response of the body to infection tlirough the 
leukocytes is a matter of bone marrow function. Sabin and 
others have shonm that the correspondence between bone mar- 
row and blood are relatively exact insofar as cell picture is 
concerned. The Schilling coimt is an interpretation of the blood 
picture in terms of bone marrow function. 

COXCLUSIOXS 

From a study of 671 cases in which the Schilling blood picture 
was correlated with the histologic observations in the appendix, 

I conclude: 

1. That the presence of a normal percentage of hnmature fonns 
rules out appendicitis. 

2. That an immature count of less than 14 per cent indicates a 
mild proces.s, probablj'' limited to the mucosa. 

3. That an inunature count of more than 14 per cent indicates 
a diffuse suppurative appendicitis, of increasing severity as the 
count approaches 30 per cent. 

4. That more than 35 per cent of inunature cells indicates 
perforation, with peritonitis. 

5. Tiiat repeated counts are of definite prognostic value. 
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HESIOREHAGE WITH SUDDEN DKITH IN TEACHEO- 
BE0NCHL4L LYIMPH NODE TDBEECULOSIS IN 

ADULTS* 

H. A. CALLIS 

V. S. Veterans' Hospital, Tushegee, Alabama 

Current medical literature emphasizes the importance of 
tracheo-bronchial l>*mph node tuberculosis in adults. ]Man3' are 
convinced that the problem of pulmonary tuberculosis in adults 
arises largelj’" from the extension of the disease to the lungs and 
pleurae from some focus in the nodes at the hilus. The autopsj' 
and the roentgenogram have taught us how frequentlj’’ these nodes 
in adults are infected with tuberculosis without the production of 
the disease. It is recognized that tuberculous disease in children 
is essentiallj’’ of this tvqje. Chandler and Preston pointed out 
that the great frequency'’ of tuberculosis of the mediastinal 
nodes ^‘must be accepted as an established fact, for in manj’- 
series of autopsies performed on tuberculous children, the bron- 
chial glands are affected in nearl3' a hundred per cent, of the cases, 
the tuberculous disease here being commoner than in any other 
part.^' 

Tuberculosis of the tracheo-bronchial 13'mph nodes is more 
difficult of clinical demonstration in adults than in children, be- 
cause of the absence of reliable ph3".sical signs. Nevertheless, 
Pratt and Bushnell declared that “onl3’ through the instrumen- 
tality of the l3Tnphatic S3’'stem'’ can there be a sufficient “collec- 
tion of tubercle bacilli with their poisons” to produce tubercle 
formation “in the relatively immune indi^ddual.’’ We are aware 
that normal l3miph nodes at the Mlus do not cast shadows in the 
roentgenogram.3 Dense foci indicating calcimn deposition are 
accepted universaU3' as e^ddence of old tuberculous infection in 

* Read before the Ninth Annual Ck)nvention of the American Society of 
Cliuical Pathologists, Detroit, 3Iichigan, June 20-23, 1930. 
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these nodes. Opinions differ with regard to the detection in tlie 
x-ray him, of caseation in the tracheo-bronchial nodes, although 
e’vidence of caseation indicates that the tuberculous process is not 
arrested completely. However, I am of the opinion that dense 
shadows at the liilus which are in-egular in contour and in the 
variations of density -tvithin the shadow, represent b^mph nodes in 
wliich incomplete calcification is associated with caseation. 
These shadows are usually larger than the clear cut, sharply 
defined, deep density of completely calcified foci. 

In children, tuberculosis of the tracheo-bronchial Ijunph nodes 
is associated frequentl}* ndth rupture of these nodes into the 
blood vessels, pericardium, esophagus, trachea and bronchi.’-*^ 
Among adults, such occurrences sufficiently destructive to cause 
sudden death, must be rare. The literature calls attention to tiiis 
possibility, but so far, reference has been foxmd to only one other 
specific instance. Hartman, in 1925, reported the case of a 
colored woman in whom sudden death occurred by hemondiage. 
The autop.sy revealed the erosion of the trachea and innominate 
arteiy by unsuspected tuberculous infection of the tracheo- 
bronchial lymph nodes. 

Three cases of sudden death in adults by hemorrhage due to the 
erosion of pulmonaiy vessels in tuberculosis of the tracheo- 
bronchial lymph nodes, are reported here. 

Caf^c 1. A male nesro, at;ed thirty-three years, entered the hospital after an 
illness of three niontlis. “for treatment of left spontaneous pneumothorax and 
pleurisy witli efTusion.’’ Tiiis diagnosis had been substantiated by previous 
x-ray f xamination of the chest. Xo lesion in the lungs had been noted in the 
x-ray report, nor detected in the previous physical examination. T'pon the 
entrance of the patient to the hospital the provisional di.agnosis of pulmonary 
fubercufosis was made. Tlie temperature was 0S.G°F., the pulse 81 and the 
rf .-pinition 20. There had been a loss of weight from 175 pounds to 159 pounds 
vitiiin a year. The chief complaint.s were cough with expectoration, hoarsc- 
n!‘«-, hf'adach.-, jiain in the left chest, wc-akne-'s and easy fatigability. The 
a-hab.-irm date was August 15, 1927, 2:10 p.m. The patient was given the 
neadj!"’ care for newpatients and his condition appeared “fairly good.” Ifemor- 
rhage from the nose and mouth beg.an at 2:30 a.m., August 1C. twelve hours 
aft*.:- adrub-ion. llie patient had arisen and gone to the lavatorjx Paliaiivc 
truatnieiit sniktl to chock the flow of blood and in twenty minutes he was dead. 
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At the autopsy the organs were found bloodless. Easily torn 
fibrous adhesions were present between the visceral, parietal and 
interlobar pleui-a on the right. Gross examination of the right 
lung revealed no pathological lesion. The left lung was described 
as follows: The left lung fills the left haK of the chest completely, 
is almost black in color, friable, and has the appearance, weight 
and consistenc3’ of liver. Only a veiy few fibrinous, easily’' torn, 
plem-al adhesions are present. The lung is several times heavier 
than the riglit and pieces of it sink in water. The organ cuts like 
liver. The cut section possesses a porous rubber sponge-like 
appearance. The upper lobe and the upper portion of the lower 
lobe are dark scarlet. The remainder of the lower lobe is black 
and densely solid without porosit}'. The blood vessels are 
engorged. Their walls are bright red. Repeated section and 
dissection fail to reveal an3' primary site of patholog3L An 
incision through the liilmn discloses an encapsulated, confluent 
mass of caseous and calcareous l3Tnph nodes. This focus occupies 
the angle between the riachea and the left bronchus and has a 
diameter of 3 cm. The nodes included within the thick, fibrous 
capsule have lost their identit3' and form a single degenerated, 
chees3'', calcareous mass which is easil3' shelled out. The lower 
border of the capsule is in juxtaposition to the left descending 
bronchus and branch of the pulmonar3^ arteiy. An opening large 
enough to admit the tip of the index finger, connects the encapsu- 
lated mass with the lumens of artei^'' and bronchus. No gross 
pathological lesions were found elsewhere. Microscopical examina- 
tion of the apex of the right lung revealed miliar3' tubercles. 
These were not numerous and consisted largel3" of l3Tnphoid 
ceUs uiterspersed udth fibrous stroma and a few potyhedi'al cells. 
Onl3^ an occasional center appeared necrotic. 

. Casa 2. A male negro, aged tliirty-five j'ears, entered tbe hospital on May 
24, 1928, complaining of cough, spitting of blood, night sweats, and loss of 
weight. Temperature ranged from 97°F. to 103°F., pulse 80 to 120, respiration 
20 to 35. Physical examination elicited increased fremitus, dullness, whispered 
pectoriloquy and whispered voice. Breath sounds were broncho-vesicular. 
Rales were present. The x-raj" showed infiltrations and consolidations with a 
large carity in the left apex. Four out of eight sputa were positive. The 
blood Wassermann was negative. The course of the disease was associated with 
repeated hemoptysis. Death followed a hemorrhage on June 11, 1928. 
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autopsj" the lungs Trere described as follovrs: The hilus 
hunph nodes are gi'eatly increased in size, are soft, black and 
caseous. The largest is 4 cm, long. The left lung is adherent 
at the apex and base. Tlie lung is soft, crepitates and floats. 
On cut section, fibrous scars appear in the apex. Small, discrete, 
caseous areas are scattered throughout all lobes. Numerous, 
large, caseous hunph nodes appear along the course of the bronchi 
and blood vessels. The right limg is free, pink, soft and crepi- 
tates. On cut section there is emphysema in the upper lobe. 
The middle and lower lobes are red and moist, with small, raised, 
irregular, scarlet areas about the bronchi. The nodes along the 
bronchi and blood vessels are likewise large and caseous. Along 
the course of the bronchus and pulmonary arteiy of the right 
middle lobe, several of these caseous nodes appear. One has 
eroded through the walls of both bronchus and artery. 

Case S. A male negro, aged thirty-seven years, was admitted to the Hospital 
January 14, 192S. He had "caught cold" in Januarj', 1927. Since then he had 
complained of cough, shortness of breath and “spitting of blood many times.” 
Mycobadcrivm iubcrcitlosis were found in the sputum; the blood lYasscrmann 
showed a two plus reaction. The x-ray disclosed numerous infiltrations and 
irregular areas of consolidation throughout the upper portions of both lung 
fields. On November 20, 192S, he left his ward without permission, jumped a 
fence, and died in ten minutes from pulmonarj’ hemorrhage. 

The nutopsi' revealed a moderately advanced pulmonarj- tuber- 
culo.sis, bilateral tuberculosis of the mediastinal Ijanph nodes and 
erosion of a branch of the pulmonary arter}' in the right middle 
lobe, by a caseous lymph node. 

Three cases of sudden death in adults by hemorrhage due to 
the erosion of pulmonary vessels by tuberculosis of the tracheo- 
bronchial lymph nodes, are sufficient to call attention to the 
possibility of such an outcome. The deaths reported occurred 
within fifteen months. In tlic first patient no definite, clinical 
evidence of pulmonarj' tuberculosi.s had been observ'cd. 
There had been no previous spitting of blood. In the second and 
third patients, pulmonai^* tuberculosis had been demonstrable 
and vras associated with blood in the .sputum. Neither had been 
seriously ill, however, and it is e\ndent that for them, the infection 
in the lymph nodes was more serious than the pulmonary’ invasion. 
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It is striking that all four cases have occurred in negroes. This 
raises again the question of the character of the tuberculous 
infection in negro adults. Does tuberculosis in negroes tend to 
conform to the juvenile t^qie; rather than the adult tjqje usually 
observed in whites? This much may be stated, that in a series of 
over 200 autopsies upon adult male negroes d3dng of tuberculosis, 
gi'oss e\idence of massive infection in the tracheo-bronchial 
Ijunph nodes, has been observed in everj’- case. 
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THE INriAMmTOIlY NATURE OF NODULAR GOITRE 
AS A CHRONIC THYROIDITIS* 

ROBERT A. KEILTY 

From The Mary A. Kciliy Rceearch Memorial and The Diagnostic Center, United 
States Veterans’ Bureau, Washington, D. C. 

The purpose of this paper is to present the conception that 
many of the nodular thjuoid glands should be considered as being 
inflammatory rather than as tumora. This is a part of a critical 
study of 1000 thjToid glands over a period of eight years. These 
cases represent the routine hospital admissions for th 5 Toid dis- 
eases from the fringe of the goitrous region in central Pennsjdvania. 
The cases include all forms of thjToid disease with the nodular 
tj-pes making up more than one-fourth of the group. 

There Is no doubt that the pathology of the th 3 Toid gland, while 
it foUows the laws of reactions elsewhere in the body, has its own 
indi'^ddualities. Applying a general knowledge of histological 
patholog}’’ to the first hundred cases one studies and following the 
general outline of textbooks, one considers at first many cases of 
tumor and too large a number, possibly malignant. Then, as 
more and more sections taken from different parts of the same 
gland are studied, the picture with its wide variations becomes 
more confusing. It graduaU}’’ dawns on one that these reactions 
are not all hyperplasias but something else. What this something 
else may be becomes quite clear when aU structures in the glands 
are taken into consideration. From this standpoint the pictures 
are those of inflammation. 

It is necessary’- to define my conception of hypertrophy’-, hyper- 
plasia and inflammation. An hypertrophy is an increase in num- 
bers of cells and size of a part associated with an increase in func- 
tion. An hyperplasia is an increase in numbers of cells and size 

* Read before the Ninth Annual Convention of the American Society of 
Clinical Pathologists, Detroit, AGchigan, June 20-23, 1930. 
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of a part -nitliout necessarily increase in function. Indeed, there 
is often the reverse in hyperplasia — a decrease in function. An 
inflammation is a reaction on the part of the tissue to a stimulus. 
The stimulus may be anji^hing but must be present. The reac- 
tions follow definite laws of transudation, exudation, degenera- 
tion, regeneration and h3T)erplasia. 

I realize that large numbers of cases give a valuable experience 
but Osier once said ten beds well studied are worth more than the 
prefunctory rounds of a himdred. This stud}’’ is based on onl}’’ 
one thousand cases but it represents the milling over of available 
data over a period of ten years. A complete redigest of the histo- 
ries, gross specimens and microscopic slides was made after the 
conceptions as set forth in the paper were reached. This has af- 
forded a uniformity of conclusion. Ever}’’ gross specimen which 
had been labelled and stored was re’^dewed and again briefly de- 
scribed to be compared ’with the full report. AH available micro- 
scopic slides were restudied. These briefs were then put together 
and the tabulations made at one time. The conceptions, of 
comse, were the result of gradual rearrangement of ideas as the 
years went by. 

In re\'iewing textbooks and the literature a great deal of con- 
fusion exists as to jiist what is meant by the t}T5es enumerated and 
each man who has studied the question has devised a nomencla- 
ture to meet his needs. Others have combined classifications 
and as a result hardly two authors agree as to either clinical or 
pathological classifications. In addition, errors creep in and are 
perpetuated. For example, Riedel described his firm t}’pe of 
thyroid as “eisenharte” (iron hard). This is variously described 
as Riedel’s th}Toiditis, Riedel’s th}Toid tumor and worst of all, 
as Eisenhart’s strumitis. 

The pathology of the th}Toid gland as seen in operative speci- 
mens, has been greatly altered by the ’widespread use of iodine. 
This factor must be considered from now on in any study of the 
relationship of the actual pathology and the disease entity as 
compared ’with the years before iodine therapy. Fortimately, 
most of my ovn work was carried on before the use of iodine, and 
represents, therefore, the actual and not the altered patholog}' of 
the gland. 
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TABLE 1 

Pathological Classificatiox of Thyroid Diseases 

I. Normal thyroid. No pathological changes. 

11. Anomalies. 

1. Absent. 

2. Accessoiy*. 

III. Atrophy. 

1. Congenital deficiency (Type: cretinism and my.xedema). 

2. Senile. 

IV. Metamorphoses. Alone or part of complex reactions. 

1. Congestion. 

2. Hemorrhage. 

3. Colloid. 

4. Hyalin. 

5. Amyloid. 

G. Necroses. 

7. Cloudy swelling. 

8. Calcification. 

9. Ossification. 

V. Hj-pertrophy (colloid goitre). Increase in size and function. 

A. Primarj' hj-pertrophy (in response to function). 

1. Adolescent. 

2. Pregnancy. 

3. Trophic. 

4. Congenital. 

B. Primaiy* hj-pertrophy Avith secondary complex reaction. 

1. Hypertrophy with inflammation. 

2. Hj'pertrophy with tumor formation. 

YI. Inflammations (includes nodular thyroids, many so-called to.xic adenomas) . 
All inflammatory reactions. 

A. .4cute. 

1. Parenchymatous (exophthalmic goitre). 

2. Degenerative (infectious entities). 

3. Exudative (infectious origin). 

4. Suppurative (abscess and pyemia) . 

5. Gangrenous (post-traumatic). 

B. Chronic (nodular). 

1. Productive (enlarged glands, acinal and trabecular increases). 

a. Cellular. 

b. Fibrous. 

c. Colloid. 

d. C3"stic. 

e. Calcareous. 

f. Osseous. 
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TABLE 1 — Concluded 


VI. Inflammations — Conchidcd 

2. Contractive (small glands, atrophy, fibrous contraction, calcium 
and bone). 

a. Fibrous. 

b. Cystic 

c. Calcareous. 

d. Osseous. 

C. Specific. 

1. Tuberculous. 

2. Sj^philitic. 

VII. Neoplasm. 

A. Benign. 

1. Adenoma (acinal, interacinal (Wolfler) epithelial origin. Pure 

tumors.) 

a. Single. 

b. Multiple. 

c. Cystic. 

d. Colloid. 

e. Degenerative. 

f. Foetal. 

2. Adenoma with thyroiditis. 

3. Fibroma (trabecular connective tissue origin). 

4. Teratoma and dermoid cysts. 

B. Malignant. 

1. Carcinoma. 

a. Simplex. 

b. Adeno. 

c. Papillary. 

2. Sarcoma. 

a. Round and spindle cells. 

b. Endothelioma. 

c. Perithelioma. 

d. MiTcosarcoma. 

VIII. Parasitic cysts (Echinococcus). 


With this explanation and in order to fix definitely the type of 
thyroid with which this paper is concerned, it is necessarj’’ to pre- 
sent a pathological classification (table 1). I do not -uish further 
to cloud the situation, of which I have just complained, but desire 
to present the beginning of what might be taken for the structure 
of a classification. Any complete patholo^cal study must be 
detailed because of the different tj*pes of tissue concerned. This 
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does not preclude a more simplified form for clinical usage TYliicK I 
have also included as a gmde. I know that both these lists can 
be improved and I have changed them manj- times. They offer, 
however, a verj^ satisfactorv^ means of definitely cataloging the 
same general tj'pes of cases, A more detailed report on this clas- 
sification will appear later. 

The present paper is concerned vith classification of chronic 
thjToiditis either productive or contractive. Mam?- of the nodu- 
lar tj’pes of goitre, about half of which are toxic, are not true 
tumors but are phases of an inflammatory^ reaction. It is true 
that areas of epithelial hy^ierplasia are to be found in certain parts 
of the gland but the predominating changes in the supporting 
structure are infiammatoi’y' with epithelial regeneration and 
degeneration and associated accumulations of coUoid. To my 
mind the accumulated colloid is an innocuous vehicle for the 
storage and dilution of the thyuoid active principles just as mucus 
is an innocuous lubricant and vehicle. "^^Tule the thyToid gland is 
a so-caUed ductless gland, in reality the relationship of the acinal 
epithelium histologically' with the surrounding capillaries makes it 
almost a sponge squee/dng its product into the blood stream. It 
must have something to withhold its actMty dui’ing periods of 
overproduction as in the case of the gaU bladder for the liver. 

The colloid acts as the material of storage. TVhen this deli- 
cate mechanism is interfered with either by' demands of function 
or by an outside stimulus changes occur in the stroma as a result 
of the stimulus and in the epithelium as an acthity' or degenera- 
tion and clinical symiptoms result. This mechanism originated 
within or without the thyroid gland, fits in perfectly' with that of 
other so-called ductless glands such as the adrenal. 

In this series the different ty'pes of glands were divided accord- 
ing to the chart, Twenty'-nme (3.3 per cent) glands were con- 
sidered pathological normals, one hundred twenty'-two (14,2 per 
cent) were pure primary' hy'pertrophies, (Marine’s ty'pe of colloid 
goitre), one hundred fifty'-one (17.6 per cent) were hy'pertrophy' 
with secondary' thy'roiditis. The pathological changes began as a 
pure hypertrophy and progressed througli stages of infiammatoiy 
reaction. These are the nodular ty'pes of chronic goitres of long 
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Sl2gh% toxic condition, the toxic t3'pes diagnosed clinically as 
toxic adenoma, falling into the inflammatorj’' thjToiditis group. 
I would, therefore, like to suggest that the clhiical term adenoma 
is a misnomer, is confusing and should be dropped from considera- 
tion as rapidlj-- as possible. 

As has been true in the historj’- of nephritis, so with goitre the 
surgeon and internist cannot be expected to use chnieallj' a com- 
plicated pathological classification. I, therefore, propose, subject 
to future modification, a short clinical classification based on the 
pathological conceptions outlined in this paper (table 3). 

TABLE 3 

Clintcai. Classification* of Tstp.oid Diseases 
(Simplified from pathological classification) 

The pathological stnte to be applied to clinical usage only where it is definite 
and elucidative. 

All clinical cases to be divided into: 

Group I: Toxic goitre. 

Group II: Non-toxic goitre. 
and subdivided into subgroups under cither group; 

A. Thyroid at^oph3^ 

B. Th3*roid h\*pertrophy. 

C. Th3Toiditis, acute, chronic or specific. 

D- Neoplasms benign or malignant. 


This places all cases into one of two main groups — toxic or non- 
toxic goitre. It further distributes them under four main tj’pes: 
(A) Thyroid atrophy, the cretin and hjijothyroid group; (B) 
Thrj’^oid hypertrophy, the single colloid goitres, Alarine’s tj^pe 
which are certainly not surgical but medical; (C) Thyroiditis, 
acute or chronic. The true exophthalmic goitres are included 
under acute throiditis. In this group are included a large number 
of nodular thyroids uniformly involving both lobes, occuning 
most often in females, most frequent between thirty and forty, 
about equally dixdded between toxic and non-toxic but giving 
other thyroid symptoms. (D) The true tumors, benign, as ade- 
noma, and malignant, as carcinoma. 

The other rare forms of thyroid disease such as tuberculosis. 
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trae echinococcus cyst, Chagas parasites, RiedeFs thy- 

roid, acute gangrenous thyroiditis are special entities and as such 
will probabl}”- not be accurately diagnosed clinically or pathologi- 
cally until completely studied. 

This shorter clinical groupiug offers a definite place for each 
pathological type of th 3 Toid and is more accurate than the present 
method of placing the majority in a group most favored bj’’ the 
particular clinician. In this series m the thyroiditis group alone, 
twenty-six different clinical diagnoses were made by the surgical 
staff with the vastly predominating group falling \mder multiple 
adenoma and such terms as substemal goitre, multiple colloid 
goitre, colloid adenoma, adenomatous goitre, and so forth, were 
made. With this multiplicity of terms it is obviouslj’^ impossible 
to arrive at anj’’ accurate conclusion on the group. On the other 
hand, if one clinician in speaking of toxic adenoma and another of 
exophthalmic goitre mean the same type, the confusion is just as 
bad. 

The clinicial picture of chronic thyroiditis varies. The gland 
is always enlarged above the normal, usua% lmiforml 3 ^ Some 
parts are frequentty more involved than others and in the sub- 
sternal t}q)e most of the enlargement may be below the sternum. 
The gland is predominantly nodular, the resistance is increased 
over that of simple hypertroph 3 ^ In the cystic tjqpes fluctuation 
may be apparent and in the smaller contractive forms the dense- 
ness of the calcareous and bony changes may increase the re- 
sistance. 

The gland in the gross is increased in size, each lobe weighing 
from 45 to 125 grams. The normal thjuoid contour is preser^^ed 
but tlie surface is almost alwaj^s nodular. The capsule is usuallj^ 
thin and smooth but it may be verj’’ thick vdth torn tags as 
a result of removal. The blood vessels are coUapsed but m some 
cases are very thick and stand out prominentlj’’ on the surface. 
This is associated vith hea\^ bands of connective tissue penetrat- 
ing into the gland along the trabecular lines. The consistency of 
the gland varies from soft to quite firm, dependent upon the 
amoxmt of fibrosis present. 

The cut surface is always lobulated as a result of fibrous tra- 
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beciilatioiis. The even colloid mosaic of the normal and h3'’per- 
trophied gland is upset by the irregular fibrosis. The colloid will 
bulge on the surface in a pebbly way or larger areas may be cystic. 
Large circumscribed areas of clear or blood tinged colloid may be 
present. This may be quite fluid and appear as a yellowish-white 
material. "V\liere areas of acinal hjqjerplasia are of any size the 
surface vuH show spots of fleshj^ consistence. The calcareous and 
osserous areas will of course be apparent. In the small contrac- 
tive t^TDes the surface may be vei^’- firm and almost beefy. These 
are to be distinguished from the uniform tumor cases. The 
charactoiistic surface shows lobulations of fibrous traceculae 
sharply defining areas of accumulated colloid. 

The microscopic picture will varj- with each gland dependent 
upon the amount and the duration of reaction. The trabecula- 
tions will show all t^iies of connective tissue acthdty from round 
cells, plasma cells, fibroblasts to hea\'y hyalinized strands. The 
latter may be infiltrated with calcium. The bony changes never 
show any lamella but wfien decalcified are homogenous masses of 
structureless material. 

The glands shov/ a great variety of change, differences in size, 
some widely distended with colloid, others contracted. Areas of 
acinal hj^perplasia are seen in the reduplication of lining cells. 
These are often masses of cells and some areas of new^ acinal forma- 
tion but not the uniform h5q)erplasia of the definite tmnors. 
There is often variation in the picture of different parts of the 
same gland. Mitotic figures are not the rule in the acinal cells 
but they maj^ be present. The acini may be very compact and 
appear as sjmcytial masses or giant cells. These are not tubercu- 
lous but have malignant potentials. 

Accumulations of round cells as masses or as a general increase 
are common. In the verj’- heavy proliferation of these the 
similarity to a leukemic change is striking. It has alwaj^s seemed, 
however, like a specific bacterial reaction. The perivascular 
spaces at times are filled with round cells. 

The acini are often separated into groups, widely distended with 
colloid. These are walled off by trabeculae of fibrous tissue 
but without any fibrosis whatsoever between the affected acini. 
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The staining reactions of the colloid varies within wide limi ts. 
This has all been carefully described. 

Congestion of blood vessels is not the rule but in some cases 
this is marked with areas of hemorrhage. I usually feel that most 
of this is traumatic. 

In the dense scar area there are spaces which have contained 
fatty acid crystals. 


SUMMARY 

Following the combined study of histories, gross specimens 
and microscopic slides over a period of ten years, the opinion is 
expressed that a large proportion of the nodular th3Woid glands, 
toxic and non-toxic, show the pathological evidences of chronic 
productive and contractive thyroiditis rather than of adenoma. 

The true adenomata in the group follow the pathological con- 
ceptions of tumor elsewhere in the body. 

A patholo^cal classification is proposed based upon the concep- 
tion that many of the nodular types of glands are inflammatory 
and not tumorous. 

The incidence of these types under these conditions was studied 
and tabulated in 1000 cases. 

A short clinical classification is offered. 



THE KLINE PRECIPITATION REACTION AS AN 
ADJUNCT TO THE COIMPLEAIENT-FIXATION 
TEST IN THE SEROLOGICAL STUDY OF 
SYPHILIS=^ 


ROBERT A. KILDUFFE 
Director, Laboratories, AtJantic City Hospital 

The status of the tests for the precipitation reaction in the 
serological study of sj-philis has been the subject of extensive and 
even vehement discussion in the literature of recent years. 
Originally they were advocated as a substitute for the more 
laborious and time-consumping complement-fixation test, which 
the proponents of precipitation tests demanded should be dis- 
carded as obsolete. From the ensuing extended investigations 
have emerged certain rather clear-cut conceptions concerning 
the status of the precipitation reaction in S 3 rphilis. 

Briefly recapitulated, these are as follows: 

1. The precipitation reaction is completed much more rapidly 
than the complement-fixation reaction. 

2. While technically more simple with regard to the reagents 
and apparatus required, these tests are not proportionately more 
simple as far as the mechanism and phenomena involved and, 
therefore, are equally open to errors of technical origin. 

3. Because of the above fact, performance of the Kahn test, 
as a prototype of precipitation reactions in syphilis, as has been 
emphasized by many and as later admitted by Kahn, should be 
left to those proper^ trained in clinical laboratory methods. 

4. The proper readiug and interpretation of “border-line” 
precipitation reactions requires a marked degree of serological 
training and experience. These tests, therefore, are not suited 
for infrequent use as office procedures by those whose serological 

* Read before the Ninth Annual Convention of the American Society of 
Clinical Pathologists, Detroit, Michigan, June 20-23, 1930. 
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tr ainin g has been superficial or inadequate and whose experience 
in such matters has been limited or sporadic. 

In this connection the report of the League of Nations Confer- 
ence may be cited, in which it is stated that the conference 

"desires to emphasize the fact that, no less than the complement-fixation tests, 
these flocculation methods are, despite their apparent simplicity, extremely 
sensitive to the slightest difference in experimental conditions and subject to as 
man5' sources of error, in connection both with the execution of the test and the 
reading and interpretation of the results, so that ^05' must be placed only in 
the hands of specially trained serologists.” 

5. The results of numerous and extended investigations have 
shown that, as could be expected from the inherent principles 
underlying the production of serological phenomena in syphilis, 
some sera will react at one time to the precipitation and not to 
the complement fixation test and vice versa. From this it 
follows that: (a) the two tests supplement one another; (&) con- 
firmation of a weak (plus-minus) precipitation reaction is afforded 
by a coincident positive complement-fixation reaction and \dce 
versa; and, therefore both tests should be used in the serological 
study of syphilis, one complementing the other and so increasing 
their joint significance and reliability. 

There can be little question that the work of Kahn and his 
associates has added much to the technical development of the 
precipitation reaction in syphilis and has stimulated the develop- 
ment of a number of such methods var3dng in detail. The deter- 
mination of their suitability as adjuncts to the complement fixa- 
tion test is of interest and importance. 

The pm-pose of this communication is to present the results of 
a study of the test proposed bj’’ Kline and Young which is not 
only as rapidly performed as the Kahn test but has the advantage 
of being technically even more simple. 

The present communication supplements and corroborates 
the conclusions advanced in a p^e^dous report upon the same 
subject and embodies a comparative analysis of 2623 tests, aU 
being routine examinations during 1929 of imselected sera. 

The sera were from three sources: (1) Patients from all servdces 
in the hospital submitted for routine examination ; (2) specimens 
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from private patients not in the hospital; (3) specimens from the 
Veneral Disease Clinic of the Municipal Hospital. 

Unless the exact nature as well as the reliability of each is 
known, comparison or analj’-sis of the results of serological pro- 
cedures is not only unprofitable but may be misleading. 

The routine complement-fixation test used in these laboratories 
is the six-tube quantitative test described by Kohner the delicacy, 
rehability, and relative specificit 3 ^ of which in competent hands is 
no longer a matter of debate. 

The K line test was performed as directed b}’^ Dr. Kline after 
he had very kindlj’' demonstrated his method. The necessary 
reagents for both tests were made in these laboratories. 

Since the original publication Kline has proposed a new antigen 
as well as “verj’- deHcate*' and “presumptive” procedures 

TiTiile it is true that, at times, the clinical diagnosis of sjq)hiliB 
is impossible because of the absence or paucity of clear-cut 
clinical data and in such instances must rest upon the results of 
dependable serolo^c procedures performed by competent workers, 
it is also true that, whenever possible, serodiagnosis should be 
confirmed b}'’ clinical and therapeutic e\’idence. 

The introduction of so-called “verj’' delicate” and “presump- 
tive” procedures, convej'ing as it ma}^ to the clinician at large a 
suggestion of absolute specificity incompatible with the mechan- 
ism of both complement-fixation and precipitation reactions as 
these are at present understood, deserves careful consideration. 
There is a limit to which the delicacy of serological procedures may 
be advanced without introducing the possibility of false positive 
reactions the dangerous potentialities of which as regards the 
patient require no comment. 

Moreover, as the purpose of the study was to discuss the suit- 
ability of the Kline test under general conditions, the original 
technic was adhered to and innovations not introduced. 

As stated 2623 sera were tested with the following results: 

Negative to both tests 2115 or 80 per cent 

Negative to Kolmer test 2192 or 83 per cent 

Negative to Kline test 2212 or 84 per cent 

Positive to Kolmer test 383 or 14 per cent 

Positive to Kline test 462 or 16 per cent 
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While there was thus a verj"- close agreement of both procedures 
with regard to the negative sera, the discrepancy m both negative 
and positive reactions, if hastily considered alone, could be 
accepted as an indication of increased sensithdty on the part of 
the Kline test. Considered in the light of the extended investi- 
gations on precipitation reactions in general, it simply exemplifies 
what is now vddely recognized: that a serum on a single test 
maj’' be positive to one and negative to the other procedure or 
vice versa. It thus emphasizes the value of their coincident use. 

Moreover, while the Kline test gave seventy-nine more positive 
reactions than the Kolmer test, forty-five or 57 per cent, of these 
were plus-minus reactions which, in the absence of definite knowl- 
edge of S5T)hilis in the patient in question, must be regarded as 
without diagnostic significance and as suggesting onlj”^ the advis- 
ability of further study. 

The remaining thirty-four positive reactions were clear-cut and 
indisputable (two plus or more). 

In 252 of the positive reactions both tests agreed. While this 
agreement was absolute with regard to positi\dty, it was not 
absolute with regard to the degree of posithdty, there being 
numerous Kolmer reactions of definite strength (44440 ; 44300; 
44000, and so forth) coupled with Kline reactions of plus one, 
plus two, and plus-minus, as well as a number of plus two to plus 
four Kline reactions coupled with weakly or moderately'’ positive 
Kolmer reactions (fixation only in the first or second tube). 

While it is impossible to evaluate acmately this phase of the 
study in the absence of equally complete clinical data, the 
impression gained was that the Kohner test, if positive, was 
definitely so, the reaction possessing a definite significance, where- 
as the Kline test, when weakly positive would have been difficult 
of clinical interpretation in the unknown case. 

It was not imconnnon, on the other hand, in the presence of 
sy'phihs under treatment, to find the Kline test remaining positive 
in some degree longer than the complement-fixation test, a phe- 
nomenon generally recognized in coimection with acceptable 
precipitation procedures. 
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The absolute disagreements occurring in 250 sera were as 
indicated in table 1 ‘which, for breidty’s sake, shows only the first 
fifty sera, anticomplementarj’' sera being omitted. 

There were thirty-six, or 1 per cent, anticomplementar3^ reac- 

TABLE 1 

Illusthati.vg Nature of Opposing Reactions 


KOLSirn 

TZ3T 

rUKETXST 

REltAnKS 

00000 

plus 1 

Treated 

00000 

plus 1 

Treated 

44100 

, 0 

Lues 

43000 

i 0 

Lues 

44400 

0 

Unknown 

42000 

0 

Unknown 

40000 

0 

Early lesion 

0 

plus 1 

Treated 

0 

plus 3 

Unknown 

40000 

0 

Donor 

00000 

plus 1 

Treated 

00000 

plus 2 

Treated 

44400 

0 

Spinal lues 

44000 j 

0 

Unknown 

00000 ! 

plus-minus 

Unknown 

00000 , 

plus 1 

Unknown 

00000 

plus 2 

Unknown 

44400 

0 

Unknown 

44440 

0 

Unknown 

04400 

0 

Unknown 

04443 ; 

0 

Treated 

21000 I 

0 ^ 

Treated 

00000 

plus-minus 

Treated 

40000 

0 I 

Unknown 

44400 

0 1 

Unknown 


EOtMEB 

TEST 

EUIO: TEST 

[ BEXIAEKS 

30000 

i ■ " ■ 

I ® 

Unknown 

00000 

^ plus-minus 

Unknown 

44400 

0 

Unknown 

40000 

0 

Unknown 

00000 

plus-minus 

Unknown 

44441 

0 

Lues 

40000 

0 

Lues 

00000 

plus-minus 

Treated 

00000 

plus 2 

Treated 

00000 

plus 3 

Unknown 

44400 

0 

Unknown 

44400 

0 

Unknown 

01400 

0 

Primarj' lesion 

21000 

0 

Unknown 

00000 

plus 1 

Unknown 

43200 

0 i 

Unknown 

00000 1 

plus 2 

Unknown 

00000 

plus 2 

Unknown 

44400 

0 

Lues 

00000 ! 

plus 2 

Lues 

OOOOO , 

plus 2 

Lues 

00000 

plus-minus 

Treated 

00000 

plus 1 

Treated 

30000 

0 i 

Unknown 

44400 

0 

Lues 


tions in all of which Kline test readings were possible, the positive 
reading in twenty-three sera being shown in table 2. 

It may be remarked here that a small number of sera were 
encountered in which the Kline test could not be read but these 
were not included in the series. 

The data thus summarized suggest lhat the Kline precipitation 
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t€st parallels quite closelj'- tlie results secured with the Kolmer 
test and that it is quite suitable as an adjunct to the complement- 
fixation test in the serological stud3’- of sj'philis. 

The experience accruing from an ever-widening use of the 
Kolmer test during the past eight j’-ears, is quite conclusive that 
when the Kohner test is done in strict compliance with Kohner’s 
directions a definitely" positive reaction does not occur in the 
absence of sj^philis or ymws. 

The close agreement of the Kline test with the Kohner test 
suggests that it also has a high degree of relative specificity". 
Proof, of this, however, must come largely" from clinical e\ddence 
and to this end the sera from the Venereal Disease Clinic, for 
which clinical data is available, are separately considered. 


TABLE 2 

Positive Kline Readings tvith Twenty-theee ANnconTLEMENTABT Sera 


or seba 

KITSS KEAEIXGS 

2 

plus-minus 

1 

plus 1 

4 

plus 2 

1 

plus 3 

15 

plus 4 


Of 514 such sera, 147 were Kohner positive and 148 Kline 
positive, an incidence of 28 per cent for each test. 

Of the 148 Kline positive sixteen, or 11 per cent, were plus- 
minus reactions which, in the case of known syphilitic sera, were 
of definite significance. The majority of the Kolmer reactions in 
the same sera gave fixation in the first two tubes or, if in one tube 
only, a reaction seldom below plus three. 

Three per cent, or 19 sera, were anticomplementary in all of 
which Kline readings were definite and readable. 

The Kolmer test was negative in 375 sera, or 72 per cent, while 
392, or 76 per cent, were negative to the Kline test. These figures 
do not imply a corresponding lack of delicacy in the Kline test 
but again illustrate the fact that a serum may" be negative to one 
procedure and positive to another at a particular time. 
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However, the actual disagreements, which are shown in table 
3 are in favor of the delicacy of the Kohner test. 

TABLE 3 

Disagreements in* Kn'ovtn* Stphieitic Sera 


(AnticompIementar 3 ' sera omitted) 


KOrJllEH 

nsr 

KtlSTZTEST 


KOI^CRlt 

TEST 

KLX^TTST 



plus 1 

Treated 

44410 

0 

Treated 


plus 1 

Treated 

00000 

plus 2 

Treated 


plus 1 

Treated 

00000 

plus-minus 

Treated 


0 

Treated 

00000 

plus 3 

Treated 


plus 2 

Treated 

00000 

plus-minus 

Treated 


plus 1 

Treated 

44400 

0 

Treated 

44400 

0 

Spinal lues 

44443 

0 

Treated 

44000 

0 

Treated 

44400 

0 

Treated 

044CK) 

0 

Secondaries 

00000 

plus-minus 

Treated 

444U 

0 

Lues 

44400 

0 

Treated 

00000 

plus-minus 

Treated 

44400 

0 

Treated 

00000 

plus-minus 

Treated 

00000 

plus 2 

Treated 

00000 

plus 2 

Treated 

00000 

plus-minus 

Treated 

44400 


Treated 

44300 

0 

Treated 

44400 


Lesion 

44410 

0 

Treated 

00000 

plus-minus 

Treated 

40000 

0 

Treated 

00000 

plus 1 

Treated 

00000 

plus 2 

Treated 

01400 

0 

Treated 

00000 

plus 1 

Treated 

44400 


Treated 

44400 

0 

Treated 

44000 


Treated 

00000 

plus-minus 

Treated 

43200 

0 

Treated 

00000 

plus 4 

Treated 

00000 

plus 2 

Treated 

00000 

plus-minus 

Treated 

00000 

plus 2 

Treated 

44400 

0 

Treated 

00000 

plus-minus 

Treated 

40000 

0 

Treated 

44400 

plus-minus 

Treated 

10000 

0 

Treated 

44000 

0 

Treated 

44400 

0 

Treated 

44100 

0 

Treated 

00000 

plus-minus 

Treated 

00000 

plus-minus 

Treated 

04100 

0 

Treated 

200CK) 


Treated 

04400 

0 

Treated 

42000 


Treated 

44000 

0 

Treated 

44400 

0 

Treated 

44000 

0 

Treated 

44000 


Treated 

44400 

0 

Treated 

00000 

00000 

plus 2 
plus-minus 

Treated 

Treated 

44000 

0 

Treated 
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SUMMARY 

The analysis of a comparative series of 2623 parallel Kolmer 
complement-fixation and Kline precipitation tests indicates that 
the Kline technic is a suitable method for the performance of the 
precipitation test in conjimction with the complement-fixation 
test in the serological study of S 3 rphilis. 
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THE EEACTION OF THE j^iENE^GES TO THERAPEUTIC 

>SERmi* 

Whl. U. SHEPPE 

From the Medical Division of the Wheeling Clinic, Wheeling, West Virginia 

INTRODVCTIOK 

Senim sickness, in its various manifestations, has become a veiy 
familiar entity during the past twenty-five years. The reaction 
of the skin, mucous membranes, joints and lymphatics, following 
the injection of proph3*lactic and therapeutic sera has been dealt 
with at great length in the literature. Kennedy stated that in 
American literature no mention had ever been made of the effect 
of injected sera on the structures of the nerv’-ous system. In this 
paper I report certain observations relating to the effect of anti- 
meningococcal serum on the meninges, briefij* review the foreign 
literature on the subject, and attempt to point out the practical 
application of the obsen’'ed facts. 

CASE EEPOHT 

Mss AI. C., a laboratory technician, was engaged in the routine study of 
spinal fluid from a patient suffering with meningococcal meningitis. The fluid 
unexpectedly spurted from a sjTinge, striking the technician in the face and 
spattering in the eyes and nose. The danger of the situation was realized and 
steps taken t-o prevent the development of infection. Three days later, vague 
joint pains were complained of and six days after exposure, headache and 
general malaise were reported. During this day, the temperature rose from 
98.6° to 104° and the patient was admitted to the hospital. Headache, projec- 
tile vomiting, stiffness of the neck and a positive Kemig sign soon developed. 
Lumbar puncture revealed a turbid fluid imder pressure. It was found to 
contain 3430 cells and a Gram-negath'e diplococcus which was later proved by 
cultural studies to be a meningococcus. The same organism was recovered from 

* Read before the Ninth Annual Convention of the Aanerican Society of 
Clinical Pathologists, Detroit, Michigan, June 20-23, 1930. 

77 




78 


TTM. M. SHEPPE 


the blood stream. Antimeningococcal serum was administered bj' vein and 
intraspinally. A total of 45 cc. of serum was given intravenouslj’’ and a total of 
230 cc. intraspinally. The product of a well known manufacturer was used in 
conjunction vith serum from the New York City Department of Health, 
secured through the courtesy of Dr. Josephine Neal. The clinical course of the 
disease was favorable. The cell count fell to 91 and organisms disappeared 
from the fluid. The last of twelve daily injections of serum was given on March 
fourteenth. 

Six days later, March 20, there was a recurrence of headache and general 
malaise. The spinal fluid cell count rose to 391, and meningococci were demon- 
strated in the fluid. Fifteen cubic centimeters of sera were given intraspinally 
following the withdrawal of 25 cc. of fluid. Within one hour after the injection, 
the patient began to be extremely restless and quickly lapsed into unconscious- 
ness. The back gradually became stiff and opisthotonos was very marked. 
The pupils were irregular and pupillarj' reactions to light were verj* sluggish. 
The preexisting papilledema did not increase. Lateral nystagmus was con- 
stantly present and the power of ocular convergence was lost. A high pitched 
nasal cry was emitted at frequent intervals. There was no cyanosis and no 
marked variation in pulse, temperature or respiration. The extremities jerked 
about in continuous, convulsive movements. In semi-rational moments the 
patient complained bitterly of lancinating headache, pains in the back and 
especially in the lower extremities. There was complete loss of voluntary 
sphincter control. Careful examination failed to reveal any involvement of 
joints or lymph glands. Lumbar punctime was performed. The pressure was 
apprommately the same as that of the preceding pimctures (325 mm. of water). 
The fluid contained 4536 cells but no organisms. No serum was administered. 
There was no improvement following withdrawal of fluid. The acute symptoms 
persisted about sixty hours. Four daj's after the onset of the parexj^sm, the 
cell count had fallen to 291 and the patient was conscious. It was noted at this 
point that the spinal fluid containing 291 cells was just as turbid as that which 
had contained 3000 cells. This turbidity was obser\’ed for several days and 
finally disappeared; that is, the degree of turbidity of the fluid and the cell 
count seemed to be once more in proportion. In an attempt at desensitization, 
0.1 cc. of serum was given intravenously. Within an hour the previously 
described sjmptoms of coma, convnlsions and opisthotonos occurred but in 
less severe form. Three hours later, these severe sjTnptoms had subsided. 
There was no further administration of serum by any route. After a prolonged 
convalescence, the patient recovered entirely and returned to duty. 

EEVlirW OF LITERATURE 

Kenned}’' reported one case with fulminating cerebral symptoms 
and five cases of peripheral nerve involvement, foUoiving the 
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ad m i n istration of serum. Tiie description of Ms first case coin- 
cides closelj" R-ith m3* obser%*ations. He concluded that the s3Tnp- 
toms might have been due either to the toxic% of the serum or to 
an urticarial edema of the neural tissue. He felt that the latter 
view was the most tenable. 

Goldman recenth^ established the entit3* of serum meningitis 
on a firm experimental basis. He referred to another t3*pe of 
meningeal reaction wMch might be anaph3*Iatic but did not de- 
scribe the reaction in detail. 

Hutinel reported three cases of a severe meningeal t3"pe of reac- 
tion after intrathecal injection of serum. The number of injec- 
tions varied from three to twelve and the time between the injec- 
tions from three days to six weeks. Coma and opisthotonos 
were pronounced and in aU three instances death ensued. Two 
cases were complicated b3’' tuberculous meningitis. The author 
felt that the reactions were due to the direct action of the serum 
on the meninges with the production of urticaria and edema of 
the meninges. 

Delahet reported one case and mentioned five others wMch 
exMbited convulsions and coma, the S3Tnptoms of wMch he 
grouped under the term choc hulbaire. In Ms personal case the 
reaction followed the intravenous injection of a small amount of 
serum. The meningeal s3Tnptoiiis recurred at mter\*ais even 
when no serum was given. The reducing substance of the fluid 
was much increased. The author regarded the reactions as due to 
the irritation of the meninges from the formation of precipitins. 

Her described the increased glucose content of the fluid as a 
diagnostic factor in aseptic menin^tis. He did not mention the 
type of reaction herewith reported. 

Longcope referred to cases reported by Gr3^sez and Dupuich 
and Flandin. He felt that some type of immediate reaction might 
occur on the surface of the meninges wMch would give rise to the 
described s3Tnptoms. 

Rolleston mentioned emphatically the danger of severe reac- 
tion following intrathecal injection. He referred to the work of 
Ketter and Hebre, and thought the condition was the same as that 
described by Hopter under the term, ‘‘Seric jHeningitis.” 
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Auer reviewed the subject of fatal reactions from intrathecal 
injections. He felt that the speed of the reported reactions as 
well as the clinical symptoms indicated increased pressme as the 
modus operandi. 

Mackenzie discussed the repeated demonstration of specific 
precipitins for horse serum in injected indi^dduals. He stated 
that in severe serum disease, the titer of circulating precipitin 
was high and those indi^dduals who were insusceptible to senun 
disease were poor precipitin formers and suggested that the union 
of antigen and antibody might play a large part in serum reactions. 

DISCUSSIOK 

It is evident that the intrathecal injection of foreign serums 
may result in two different types of reaction. The first is the 
ordinary response of the meninges to the injection of any foreign 
substance. It is marked by an increase of total protein and of cell 
count. The clinical sjunptoms are not severe and subside quickly. 
It is apparent that this serum or aseptic meningitis must occur 
quite regularly in the treatment of tetanus, neurosyphilis and 
meningitis. Goldman’s summary of this subject is excellent. 

The tjqje of reaction exemplified by the case herewith reported 
presents an entirely different and highly indi\idual picture. It 
was explosive in character and was marked by severe and terri- 
fying symptoms. It was extremely persistent and might even 
have lead to death. The reaction described does not show any of 
the usual characteristics of immediate generaUzed serum reactions 
in man. There was no evidence of bronchospasm with resulting 
cj'anosis and dyspnoea, nor were there any e\idences of splanchnic 
dilatation and fall of blood pressure. AU of the observed phenom- 
ena pointed to meningeal irritation of a severe nature as the under- 
Ijing factor. 

.One is forced to conclude in a^general way that during the pro- 
cess of treatment, a localized allerg}’’ involving the tissues of the 
nenmus system alone developed. Further evidence of this fact 
is supplied by the repetition of the reaction following the injec- 
tion of a very small quantity of serum (0.1 cc.) intravenously. 
The amount of serum reaching the nervous S3'stem from this 
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injection must have been very minute, yet it was sufficient to 
excite the same reaction as produced by intrathecal administra- 
tion. This interesting phenomenon has been previouslj’- observed 
and described by Chiray as the “reflex sign of pyocephal 3 ^ 

RoUeston recognized the dangers of intravenous injection fol- 
lowing intraspinal medication and stated that even an attempt 
at desensitization might be hazardous as indeed it proved to be 
in my case. 

The rather peculiar turbidity of the fluid I obsenTd offers field 
for speculation. The appearance varied somewhat from the 
yellowish gra 5 ’' spinal fluid which is turbid as the result of the 
pr^ence of large numbers of cells. The color of the giecimen was 
white, rather than grajdsh yellow and the cloud did not settle on 
standing. "Wlien first encountered I was surprised to receive 
reports of low counts from such opalescent fluid. In addition, in 
spite of a falling count, the opacity of the serum remained rather 
uniform. In two other cases, I noted this clouding in a slight 
degree, three days following the administration of serum. These 
two cases had no evidence of reaction except verj’- severe head- 
ache. 

I was led bj* the work of Delahet to investigate the precipitin 
formation in the spinal fluid of a case of meningococcal meningitis 
under treatment. A portion of the fluid removed prior to treat- 
ment each day was layered with horse serum (tetanus antitoxin) 
and placed in the incubater at 37.5®C. for eighteen hours. The 
fluid removed on the fourteenth puncture reacted with the horse 
serum at the point of contact, as evidenced bj’ the formation of a 
clear cut white ring about 1 mm. in width. The patient had 
shown no e^ddence of anaphjdactic reaction but serum therapy 
was discontinued at this point. The ring formation had entirely 
disappeared after two more punctures. The ring formation is 
independent of the protein content as fluids with a total pro- 
tein as high £ts 75 mgm. have failed to react with the horse serum. 

Manwaring, who worked with do^ sensitized to horse serum, 
washed the livers of these dogs free of blood by a prelnninary per- 
fusion of Locke’s solution. They were then perfused with Locke’s 
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solution containing horse serum. The perfusate which had 
pre^dously been clear suddenly became milk}^ 

In consideration of the above statements, I suggest as a work- 
ing hj-pothesis that the gross cloudiness of our spinal fluids, the 
reaction of one fluid with horse serum and the cloudiness occurring 
in Manwaring’s perfusates, represent a single process, namely, the 
formation of precipitins in the presence of an excess of precipitino- 
gen (horse senun). I fm-ther suggest that the severe meningeal 
reactions observed by myself and others result from the irritation 
of the meningeal surfaces by the flocculent precipitate which is 
thrown down when the spinal fluid comes in contact with the 
inj ected horse serum. The precipitins ma3’^ act mereb’- as mechan- 
ical irritants to the meningeal surfaces or it is possible that there is 
some more specific tj’pe of reaction involving the mesothelial 
cells. 

TREATMENT AND PROPHYLAXIS OP MENINGEAL REACTION 

In the treatment of the reported case, large doses of epinephrine 
were used without apparent benefit. The intravenous injection 
of hjTpertonic solutions of glucose and repeated spinal drainages 
were equaUj”^ ineffectual. 

Delahet advises the injection intraspinaU3^ of small quantities 
(5 cc.) of the patient’s inactivated blood serum. 

It is manifestly important to establish, if possible, some rehable 
sign of impending meningeal reaction. It has been stated that a 
rising glucose value in the spinal fluid may be taken as an indica- 
tion of probable reaction. I feel that this is, however, merely a 
component of the relatively harmless serum meningitis and bears 
no relation to the true anaph5dactic reaction. 

As a more reliable guide, I suggest the overla3T.ng of each speci- 
men of spinal fluid with an equal quantity of horse serum. If a 
ring appears, at the point of contact, serum therap3^ should be dis- 
continued unless the indications for administration outweight 
the possible dangers of reaction. If serum therapv* must be 
continued, the administration of old sera or serum inactivated at 
56 °C. for fort3’’ minutes is advised. The latter procedure is imi- 
forml3' applied to aU sera prepared b3^ the Pasteur Institute and is 
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believed to account for the lower percentage of serum sickness in 
France (13 per cent). It is especially important to avoid the 
intravenous use of serum subsequent to intraspinal administra- 
tion. 


SUM3IART 

1. An infection obtained in the laboratory with the meningo- 
coccus is reported, 

2. A peculiar anaphylactic reaction occurring in the course 
of serum therapj’ , and apparently involving the nervous system 
alone, is described, 

3. The meagre literature relating to the action of serum on the 
nervmus system is reviewed. 

4. Evidence is offered to indicate that the described reactions 
are due to irritation of the meninges bj’’ the formation of precipi- 
tms in the presence of an excess of precipitinogen (horse serum). 

5. A method for the detection and prevention of impending 
meningeal reactions is described. 
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THE PRESENT STATUS OF KNOWLEDGE OF CANCERS 

WILLL4M CARPENTER MacCARTY 
Seclion on Surgical Pathology^ The Mayo Clinic, Rochester, Minnesota 

TMs great meciiamcal, scientific and publicity age, although it 
has done much for civilization, has nevertheless failed to elimi- 
nate superficiality of knowledge, and snap judgments from en- 
thusiasm. These three factors are obvious in the mental atti- 
tude of members of the medical profession and la3Tnen in dealing 
with the economic problem of cancer. It is natural for all to 
have an emotional attitude toward this disease which destroys so 
man}’- men and women in the best and most productive period of 
life. Naturally we aU wish to curtail and eradicate this actmty. 
The problem is not a new one althou^ there is much circum- 
stantial eT-ddence for belie\dng that its importance is increasing. 

Ever^'- five years for the last quarter of a century I have 
reviewed the literature in the hope of finding new observations 
which might be correlated for the purpose of evohdng a practical 
approach to this problem. The abundant literature deals with 
frequency of the disease, its cause, natural and experimental 
immunity, the body’s natural defensive mechanism, aU kinds of 
diagnostic and prognostic methods and schemes, and many kinds 
of surgical, radiologic, serologic, dietary, purely phj’-sical and 
chemical methods of treatment. The sources of knowledge are 
special institutions for research, clinics, hospitals, and private 
practices all over the cLdlized world. The literature is too 
voluminous for any one man to review completely; even the 
professional abstracters lack completeness in their work. 

Recently Woglom reviewed and summarized the experimental 
data on immunity; he concluded as follows: 

* Read before the Ninth Annual Ck)nvention of the American Society of 
Clinical Pathologists, Detroit, Alichigan, June 20-23, 1930. 
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“Immunity to transplantable tumors is a generalized refractory condition 
•svhich appears to be entirely unrelated to other forms of immunity. No single 
organ has yet been proved responsible for its elaboration, nor is it affected by 
phj’siological conditions such as age or pregnancy. In its acquired form it is 
neither hereditarj* nor passively transferable through the bod}’’ fluids. It seems 
probable that natural resistance is only the ability to react so promptly and 
efficiently that a graft is overcome before ever it gains a foothold. The outcome 
of inoculation is determined by an interplay between the hostility of the host and 
the proliferative ^^gou^ of the implant; hence an absolute immunity does not 
exist. Resistance is effective during the first few days following the inoculation, 
but entirely powerless against an established tumor. Nothing may accordingly 
be hoped for at present in respect to a successful therapy from this direction.” 

The lay press, in its attempts to present the truth of science, 
had done much to enlighten the public, to stimulate an interest 
in early diagnosis and to help eradicate this disease, as it has 
done with tuberculosis and as it is doing with disease of the heart, 
lungs, and kidneys. The publicity often has been spectacular and 
as such has been a great stimulus, although often misleading, 
especially to patients. Here and there new means of diagnosis 
and new cures are proclaimed only to recede and then fade into 
the same obscurity that has characterized panaceas that have 
appeared in the literature on cancer for centuries. 

The medical profession should do more to encourage experi- 
ments, trials, and new methods regardless of where and by whom 
thej'^ are made. Professional discredit of newspaper cures may 
be just as immature and unscientific as the cures and methods 
themselves. In brief, I know of no specific cures for cancer but I 
do know of hundreds of patients who once had cancer which has 
been cured, if the prolongation of useful life bejmnd the average 
length of life is considered a cure. 

In our enthusiasm for research we have often neglected the good 
that is being accomplished; we overlook the fact that cancers are 
being cured and probably prevented everj’- day. I could enumer- 
ate many instances of patients who were treated for cancer ten, 
fifteen and twenty years ago and who are now useful citizens. 
Add these years to the average age of the patients at the time of 
treatment and the results are extremely good, considering what 
would have happened had they not been treated. 
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After Iia%^g studied 32,792 patients with cancer I do not feel 
that the disease is hopeless. In fact I know that it is not hopeless 
when recognized early, any more than puhnonaiy tuberculosis, 
nephritis, cardiac disease, gun-shotwounds, fractures of the legs, 
hemorrhages and manj’- other common diseases are hopeless. 
The handling of the cancer problem is quite simple. It rests with 
the medical profession, a profession which is characterized by 
traditional ultraconsen'atism. As long as the medical profession 
waits for characteristic diagnostic signs and sjTnptoms of cancer 
just so long will cancer be the same problem it is today. Some of 
us no longer wait for emaciation, pulmonar}’' hemorrhage, daily 
rise of temperature, and night sweats before we make the diag- 
nosis of tuberculosis; neither should we wait for palpable masses, 
cachexia, anemia, Ijunphatic involvement and metastasis in 
cases of cancer before making the diagnosis and instituting treat- 
ment, The majority of patients with cancer can pass easily the 
usual insurance examination if they say nothing of sjTnptoms 
related to cancer; their weight is normal, they are not anemic, 
their blood pressure is normal, their hearts are normal, thej^ have 
no albumin, blood cells, or casts in the urine, and no palpable 
masses. Their condition would not be classified as filt examples of 
cancer for teaching students in our medical schools and neither 
would their condition answer the description of cancer in text- 
books. jMost general pathologists would not see such conditions 
because the patients have not been subjected to operation or 
necropsy. Persons with curable cancers are wal k ing about the 
streets, and there are probably between 3,000,000 and 6,000,000 
among us waiting for signs and symptoms before the diagnosis will 
be made by textbook methods. Figures 1, 2, 3 and 4 illustrate the 
size of cancers as we see them. It may be seen that it is quite 
possible to recognize small cancers. Then why is the a^^'erage 
cancerous growth so large before radical treatment is mstituted? 
It is of interest that 50 per cent of all cancers of the stomach 
obser%'ed in The jMayo Clinic are inoperable and hopeless, and 
only half of the remaining 50 per cent are small enough to be 
removed. Thus only 25 per cent of all patients with cancer of 
the stomach when seen in the clinic have anj^ possible chance of 
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Fig. 3 Fig. 4 

Fig. 1. Diagram op the Breast Shoivtng the Largest (large ctrcle), 

SmaIJ^EST (s^L^LL CIRCLE), AND AtERAGE SiZE (SHADED CIRCLE) OF 
StTRGIC.UiT ReMO'V’ED CaNCERS 

Fig. 2. Diagr.«i op the Stomach Showing the L.uigest (large circle), 
Smallest (small circle), and Average Size (shaded 'circle) of 
Shrgic.allt Removed C.ancers 

Fig. 3. Diagram of Colon Showing the Largest (large circles), Smallest 
(small circles) and Average Size (shaded circles) of Scrgicallt 
Removed Cancers in the Cecum, Hepatic Flexure, Transverse 
Colon, Splenic Flexure, Descending Cojun anti Sigmoid (Including 
Rectosigmoid) 

Fig. 4. Diagram of Rectum Showing the Largest (large circle) , Smallest 
(small circle), and Average Sirs (shaded circle) of Surgic.allt 

Removed Cancers 
SS 
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relief and possible cure. The therapeutic results in this 25 per 
cent are not so bad, considering the late stage of the disease 
(table 1). 

In a series of 200 resected gastric cancers which I studied espe- 
cially’' for the relation to postoperative longevity’' of lymphatic 
involvement, cellular differentiation, lyunphoeytic infiltration, 
fibrosis and hyalinization, I foimd data in regard to lyunphatic 
involvement as shown in table 2. 


TABLE 1 

ThEEAPECTIC EeS-OI/TS 



Breast without lymphatic involvement. .. 


Breast regardless of lymphatic involve- 
ment - 

Uterus 

Right half of colon 

Stomach, 1899 to 1909 

Stomach, up to 1911 

Stomach, 1897 to 1917 

Stomach, 1S97 to 1919 



Again I wish to emphasize the fact that these are very good 
results considering that in all of these cases clinical signs and 
symptoms of cancer were very' obvious. They were not the early 
cancers which are being seen today. The next ten y'ears will show 
better results because a greater number of small cancers without 
lymphatic involvement are now being discovered as a result of 
roentgenology" and surgical exploration of conditions such as 
gastric ulcer, localized chronic mastitis, intestinai hemorrhages, 
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obscure anemia, and especially unrelieved abdominal distress 
without specific organic diagnosis. 

In 6149 cases of cancer of the breast, stomach, and large intes- 
tine, lymphatic involvement was found in 61.2 per cent at opera- 
tion. These patients were carefully selected for operation, many 
more than that number having been refused operation. 

The point I wish particularly to emphasize is that it is not fair 
or economically wise to discredit the good results of sxugery, 
radium, and roentgen ray while we are hoping for some specific 
serologic cure for cancer. If we as a profession forget these good 
results and lend publicity only to immatme and possible but 


TABLE 2 

BeLATIOK of LOKGE'inTY TO LtMPHATIC iKVOEVEitEST 


or life aitep. opiniA- 
Tjox, itoni: Tir.o* 

1 

CASTS wirnorr LYMPaATic 

INTOLVEME^■T 

1 

CASES WTTn LYMPHATIC 
LVrOLVEirENT 

years j 

per cent 

percent 

1 

78.7 

50 

2 

60 

25 

4 

33 

14.4 

6 

21 

7.6 

8 

12 

6.7 

10 

6 

0 

11 

2 

0 

13 

1 

0 


untried curative means, the laj-man might be led aw’ay from 
treatments which have ahead}- proved their value even under 
the least favorable chcumstances. I wish to emphasize also 
that earl}' recognizable cancer can be cured and every good 
surgeon and radiologist knows this. Their only gloom arises 
w'hen they tliink of the enormous percentage of cancel’s w’hich 
might have been cured had they been seen earlier and had not 
been held back by some one waiting for the signs and symptoms of 
cancer which never appear except in the late stages. 

CON'CLUSIOXS 

There is no openly demonstrated cure for cancer other than 
radical removal by operation, or the application of radium or 
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Toentgen ray, or combinations of these. This is an open challenge 
to those who make other claims. If thej’' accept the challenge and 
•openlj' demonstrate their restdts to be better than those I have 
mentioned then we shall acknowledge gladl}' their great value. 

We should encourage research and be open minded even in the 
face of doubt but we must do everjdhing possible to keep the 
public free from false hopes. We should lend ever^’’ effort to our 
newspaper friends in their attempts to give valuable scientific 
facts to the reading public; we should help them decide fairly 
just what is still experimental and should be kept within the 
confines of the laboratories until the truth has been substantially 
demonstrated before scientific bodies. 




EDITORIAL 

American Journal of Clinical Pathology 

For several 3’ears, the Executive Committee of the American 
Societj" of Climcal Pathologists has studied the possibilitj'^ of pub- 
lishing an ofncial journal for the Societ5\ During this period 
many propositions have been considered, investigated and aban- 
doned. Through an arrangement with The C. V. Mosbj’' Com- 
j)Qjiy and Dr. Warren T. Vaughan, the Editor, the Societ^^'s 
notices and the papers presented at the annual convention have 
been published in the Journal of Laboratory and Clinical Medicine. 
Relations between tins Journal and the Societ3’ have been both 
pleasant and profitable. The Society owes a debt of gratitude to 
the owners of the Journal. 

However, as the Society grew it became e^^dent to the Execu- 
tive Committee that it would be more advantageous for the 
Societ}" to own and control its own publication. Accordmgl3', 
largely through the efforts of Dr. John A. Kohner, an arrange- 
ment has been entered into with The Williams & Wilkins Com- 
pan3', Publishers of Scientific Journals and Books, for the pub- 
lication of a bi-monthly journal of about 450 pages per volume 
per j'ear. 

B3^ careful management it will be possible to send the Journal 
to each member of the Societ3' without an increase in dues. If 
additional subscriptions can be secured and if sufficient high-grade 
advertisements are obtained, the Journal can be increased in size- 

Although the primaiy purpose of the Journal is to furnish a 
prompt outlet for the papers presented at the meetings of the So- 
ciety and for other papers written by members of the Societ3’', it 
is not proposed to limit publication to papers of members. Non- 
members of the Society may also submit manuscripts which will 
be accepted by the Editor if they meet the standards of the 
Editorial Board and if space is available. 
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The pages of the Jourkaii 'nill be devoted to original articles 
dealing with clinical pathology as interpreted in its broadest 
sense. Contributions dealing with new methods, with compari- 
son of old methods, and with applications of clinical pathology 
to medicine and surgery will be welcome, as will articles on bac- 
teriology, chemistr}*, pharmacology and phj^siology as related to 
laboratory problems in medicine and surgery. Hence the scope of 
the JouRN.AL will be commensurate with toe field of clinical 
patholog>^ 

In addition, the Jouekal will publish editorials on cmrent lab- 
oratorj’^ problems, smnmarizing and commenting upon important 
investigations. Lastly, the Jouen'al will present a summary’- of 
Societ}' acti'vdties, as well as important and significant accomplish- 
ments of its members. 

Elsewhere in this issue will be found certain rules and regula- 
tions relative to the form in which manuscripts are to be sent to the 
Editor. Cooperation in fulfilling these requirements vdll result 
in a sa\dng of expense to the Society which will be reflected in an 
increase in the size and scope of the publication. 

It is, of course, hoped that a large number of papers will be sub- 
mitted in order that the highest type may be selected for publica- 
tion in the Journal. Naturally concise short articles are most 
desirable and in choosing and editing papers this will be kept in 
mind. 

The Editor and the Ad%’isory Editorial Board praj' for the 
hearty support of the members of the Society in this new project 
and invite comments and criticisms that the Jouen.^l may not 
only assume a position of importance among scientific periodicals 
but may become outstanding in its field. 


T. B. M. 
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Ninth Annual Con^hntion of the Ajeeeican Society of 
Clinical Pathologists 

June, 1930, Detroit, Michigan 

A banquet was held in the Book-Cadillac Hotel in Detroit, 
IMichigan, Saturda}^ evening, June 21, 1930, at seven o’clock. 
Dr. J. H. Black read the presidential address entitled '‘Biologj’- 
of Chnical Pathologists” which will be published in full. Dr. 
Black introduced Dr. IM. T. IMacEachem who spoke of the usual 
acti\dties engaged in bj’’ his department of the American College 
of Surgeons in relation to clinical pathologists and surgeons. This 
was followed by Dr. N. P. Colwell from the Council of IMedical 
Education. 

The Ward Burdick award for the j'ear was made to Dr. H. J. 
Corper. The awards for the scientific exhibits were made to 
the following; first award to Drs. E. R. Mugrage and Jones of 
Denver, Colorado; second award to Dr. T. J. Curphey of New 
York. 

IHeeting adjourned at ten o’clock. 

Meeting of the executive session was held on Monday morning, 
June 23, 1930, at nine thirty o’clock. The meeting was called to 
order by Dr. J. H. Black. Reading of the minutes was dispensed 
vdth since they had been pre\dousl 3 ’' published. Reports of com- 
mittees followed. 

EEPORT OF EXECUTB^ CO]VniITTEE 

WiVED BURDICK AWARD 

Id coDEideration of the manner of awarding the Ward Burdick medal which 
was referred to the executive committee at the 1929 annual session, the following 
action has been taken: 

The Eecretar 3 " or chairman of the program committee is to require an abstract 
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Tvith. the title of each paper submitted for the program so that it may be deter- 
mined -whether the paper merits a place on the program or not, and in the second 
place so that the research committee may have abstracts of all papers on the 
program before the meeting, enabling them to form some idea of the character 
of the papers to be read and judged. 

Determined that there shall be only one Ward Burdick medal awarded each 
year and that if there is more than one author, the several names shall be 
engraved on this medal. 

The research committee shall reserve the right to withhold the award dur- 
ing any year in which a paper of sufficient merit is not submitted bj' the 
members. 


HONOILVRT MEMBERS 

The matter of honorary members has been considered by the executive 
committee at the suggestion of the president and it is the opinion of the com- 
mittee that we should in-vdte certain distinguished pathologists to become hon- 
orary members. The names of Dr. William H. Welch, Rear Admiral E. R. 
Stitt and Dr. Louis B. Wilson are mentioned for consideration of the soeiety. 

OFFICLCL JOtTRNAi 

Since the two years trial of the society's arrangement with the ilosby Com- 
pany ends with this session, the executive committee suggests that the matter of 
the official journal be considered by the publication committee at this time. 

FINANCIAE AFFAIRS OF SOCIETY 

Motion -n'as made, seconded and carried that it is the sense of the executive 
committee that the atmual expenses of the society are more than is good for it 
and in consequence the secretary be requested to draw up briefly several sched- 
ules as to possible curtailment of various actmties with the exiwnditure of a 
smaller amount of money and present the same schedules to the incoming ex- 
ecutive committee when these schedules arc ready for their consideration. 

Motion was made, seconded and carried that the stenographic report of the 
society be eliminated from both scientific and business sessions including the 
present meeting. This pro-vision is a suggestion that -will necessitate all com- 
mittee reports to be made in -writing. 

The report of the secretary-treasurer as to the present accounts of the society 
is considered favorably after a revnew of the summarized report of a certified 
accountant. 

Motion made, seconded and carried that the account of registry^ for techni- 
cians be carried as a separate account from that of the society as it is expected 
that the registry' will carry its own expense. 

F. W. IIartm.^xt, 
Chairman. 
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i^fotion made and seconded for acceptance of above report. 
Carried. 

EEPOHT OF EDITORIAL COiBUTTEE 

During tbe past j'ear the papers submitted Tvere as a whole of much higher 
qualitj’^ than ever sent in before. There were a few which did not seem suitable 
for publication in their present form but a casual glance through the journal 
will show that almost all the papers presented were published. The papeis 
were published in the January and February issues of the journal which is the 
fastest publication that these papers have ever had in the history of the society. 
On the other hand, the papers could have been published much sooner had they 
been received by the Editorial Committee earlier. The Chairman of the com- 
mittee received the first shipment of papers on October 21, 1929, and at that 
time no discussions of the papers were included so that we had to wait more than 
a month after that before the discussions were in. 

With almost no exception, discussions of papers read in meetings are of very 
little value for publication. It is my feeling that if these discussions are not 
published that men will discuss the papers more freely and it is needless t-o say 
that verj'’ few men can carry at their finger tips pertinent facts concerning a 
variety of subjects which are usually presented at such meetings. I should 
therefore like to make the following two recommendations: 

1. That hereafter the discussions of these papers not be published. 

2. That the papers be sent to the oflBce of the chairman i m mediately after 
they are read. 

T. B. I^Iagath, 
Chairman. 


The above report was read by the secretar3^ 

The recommendatioiis included within the report were voted 
upon separatelj''. A motion was made and seconded that in the 
future, papers presented at the annual meeting shall have pre- 
pared discussions and these shall be published with the paper. 
Informal discussions will be permitted and will be printed only 
on condition that the discussant requests his remarks be published 
but must make them in writing and submit them to the secretary 
the day of the meeting so that no delay will take place for the 
publication committee. Carried. 

Motion was made and seconded for acceptance of report. 
Carried. 
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REPORT OF PUBLICATION COMI^IITTEE 

The Publication Committee rushes to report that the book being presented 
under the auspices of the society’ is practical!}' completed •with the exception of 
the section under chemistr}'. The committee feels that in all probabilitj' it will 
be ready for publication b}'- next year and requests that the president appoint a 
committee to go over the subject matter for acceptance. 

J. A. KomiER, 
Chairman. 

jMotion made and seconded for acceptance of report. Carried. 
Motion made and seconded that the publication committee in 
conjunction ■noth the executive committee be given the broadest 
possible po-R’er in the negotiation for the publication of an official 
journal. Carried. 

REPOP.T OF PUBLIC RELATIONS COM}»IITTEE 

The problems that this committee has more especially to consider include the 
relations of this society "with those other societies and associations which have 
in part to do ■nith the function of the clinical pathologist. There are also to 
be considered our relations to public health, hospital, private and commercial 
laboratories and laboratorj' technicians. 

Some of the members, as your official representatives, have during the past 
year attended meetings of the American College of Surgeons, American College 
of Physicians, .tVmcrican Public Health Association and the Council on Jledica! 
Education, Licensure and Hospitals. 

There appears to be, officially, an endeavor to cooperate with us and aid in 
improving the status of the clinical pathologist. In cert.ain localities the co- 
operation between clinical pathologists themselves and between clinical pathol- 
ogists and the above named organizations is en\’iable. It is hoped that ulti- 
mately this cooperation will extend to all parts of the United States. However, 
these organizations do not always exactly understand our position. For ex- 
ample we offer the reply of the American Medical Association to the request sent 
as a result of a resolution passed by the societ}' at the Portland meeting, that 
clinical pathologists be not solicited for advertisements in the American Medical 
Association as they .should be considered under the same code of ethics as other 
practicing physicians. Dr. West writes, “that the judicial council of the Ameri- 
can Medical Association does not regard it unethical for clinical pathologists 
to advertise." We believe that if we try to look at it from a broad ^nev,’ we wall 
realize that individually we are practicing ph\'sici3ns, but collectively labora- 
tories are in.=titutions and in the same position with relation to the medical pro- 
fesrion as private hospitals are to the public, and there .=eems to be noobjection 
to ho.spitals placing adverthements and stating the names of their .staffs. The 
question .as to whether wc are to con.^ider ourselves from this standpoint or not 
remain.s for the society as a whole to decide. 
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PCUMC HEALTH LABORATORIES 

Our relations and attitude toward public health laboratories continue to 
be undecided. We, as a representative organization, should continue to op- 
pose whole-heartedly the methods by which these laboratories are encroaching 
on private laboratoi^- work. Although it may be only when we can get the 
backing of the general practitioner and various organizations that we will be 
able to accomplish anything, still we should continue asserting that State or 
municipal Boards of Health should not do work that lies outside of strictly 
preventative medicine and that no examinations should be made on any but 
those who cannot afford to pa}'. The State, lajunen and practicing physicians 
apparently do not regard it in the h'ght that we do and the}^ cannot be driven. 
This situation maj* be improved by education. All that we can expect is a fair 
opportunity to get the physician who desires laboratory ex amina tions to realize 
that it is to his credit to give a patient who can afford to pay for it, laboratorj' 
e.xaminations and adduce that are purchased and not furnished free. When a 
practitioner wants consultation on a pay patient, he does not expect nor does the 
consultant expect to furnish it free. He does not call in a consultant who 
specializes in the care of free patients, but one who has made a name for himself 
and has a right to command a commensurate fee. So it should be with clinical 
pathologists. 

HOSPITAL LABOR-ATORIES 

?tIore and more hospitals are impro'cing in the laboratory service furnished. 
There is a continuing demand for clinical pathologists to take control of hospital 
laboratory serAnces. In most places clinical pathologists have some connections 
with one or more hospitals and the main demand is for more clinical pathologists 
to direct hospital laboratories. Unfortunatel}’’, in some hospitals, technicians 
are substituted with some member of the clinical staff figuring as head of the 
laboratory. In the smaller cities and towns which cannot support private 
laboratories, hospital laboratories necessarily are called upon to do outside work. 
In the larger cities where there are and rightfully should be private laboratories, 
we should be opposed to hospital laboratories doing outside work and especially 
at hospital prices on the ground that hospitals as institutions are competing 
with us as physicians practicing our specialty. Further, in doing this the hos- 
pitals are commercializing the services of their clinical pathologist by competing 
unfairlj- with clim'cal pathologists who operate private laboratories. Those 
hospitals doing outside laboratory work should be as carefully checked and 
inspected as outside private laboratories. The sj'stem of inspection in effect 
in Xew York State should be adopted b}' all States. 

Here we wish to bring up an important point in regard to the comparison 
of fees that are charged by hospital and private laboratories. Through the 
county medical societies in any communit}’’ the laborator}’’ fees should be so 
fixed that the hospital should have no right to underbid a private laboratory for 
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laboratory sen-ices. This is a gromug evil and a menace to the clinical pathol- 
ogists who hold hospital positions as well as those engaged only in private work. 
The fact is that some hospitals are reversing their age-old status as an adjunct 
to the phj^sician in treating the illnesses of mankind to that of commercial in- 
stitutions in active competition with more than one specialtj^ in medicine. In 
many hospitals that may otherwise be considered ethical, there is a deplorable 
cutting of laboratory rates which is unfair to outside competition. We have no 
complaint to make of pauper patients, but of the pauperizing of patients by 
public health and hospital laboratories. 

We have liad several complaints in regard to this. It is the opinion of the 
committee that steps should be taken by the society so that certain minimum 
fees may be adopted for laboratorj’- ser^uces. We cannot, however, recom- 
mend a definite fee that would suit all parts of this country but minimum fees 
can be recommended and steps be taken to bring them to the attention of all 
concerned. 

It is the opinion of the committee that in addition to all the private labora- 
tories, hospital and public health laboratories should have a proper rating as to 
their efficiency and standing. We have gone on record as appro\'ing and offer- 
ing our cooperation to the American Medical Association in the classification of 
laboratories. Like all such beginning tmdertakings as in classif3iDg medical 
schools and hospitals, there are bound to be mistakes made. We may be as- 
sured that before long this classification will bear excellent results; just as it has 
done in the raising of a standard of medical schools and hospitals. If the at- 
tempt at hospital standardization had not made the progress it has, the demand 
for clinical pathologists would not be as great as it is now. 

We should also be in touch with the Committee on the Cost of Medical Care, 
to present our riews in regard to laboratorj’^ cost for the patient, and the income 
derived by the clinical pathologist from his profession. 

L^BORATORT TECHNICI.4XS 

We should re.alize that competent laborator}' technicians are as essential to 
clinical pathologists as nurses are to a hospital. Laboratory technicians 
should onlj' be emplo3-ed under the superv-ision of one competent to direct and 
check up on ever3' detail of their work. If nurses took over the care of the sick 
without being imder the direction of a ph3'Hicinn, the practicing ph3-Eician would 
loudh' complain. In man3' cases technicians are emplo3-ed by those who arc 
incompetent to direct and supen-ise the accuracy of their work. Therefore, we 
should condemn the cmplo3'ment of technicians in laboratories of ph3'sicians, 
commercial or hospital laboratories where the3' are not under the supervision of 
a clinical pathologist. This could be done through the control of technician 
registration. 

F. B. Johnson, 
Chairman. 
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(Report read by Dr. B. W. Rhara3^) 

Motion made and seconded for acceptance of report. Carried. 
REPORT OP SERVICE BUREAU 

The Senlce Bureau of the American Society of Clinical Pathologists “vras 
organized for the purpose of bringing in touch those members of the society 
seeking a change in location and institutions desirous of securing the services of 
competent men of this specialty to direct their clinical laboratories. 

The Sendee Bureau Committee reports progress in its activities. It has 
received communications requesting aid in obtaining clinical pathologists and 
has notified members seeking new surroundihgs of these various opportunities. 
It is gradua-Uj'" becoming an important and necessary function of the American 
Society of Clinical Pathologists. 

H. J. COEPEK, 
Chairman. 

Motion made and seconded for acceptance of report. Carried. 

REPORT OF RESEARCH COI^DHTTEE 

Your Research Committee wishes to report a considerable progress in com- 
bined work, in that this year fifty-nine questionnaires were returned with de- 
tails on manj^ extremety interesting eases. The summary of these cases was 
taken up in discussion at the Symposium on Agranulocytosis and will be pub- 
lished in full in the Joxrns'AJ/. The subject was chosen in order that by thorough 
discussion of the problem a better understanding of exceptional hematological 
cases might be obtained. Many of the cases reported were lacking in features 
which were essential to a proper diagnosis. By a thorough threshing out of this 
interesting subject, it is expected that our own membership will be more able to 
handle such cases in the future. 

It is interesting to note that in the questionnaires retmned, 137 cases of un- 
dulant fever had been diagnosed before July, 1929, and by the same men from 
1929 to 1930, 111 cases. The agglutinin titer of the blood in these cases aver- 
aged 1:320 and 1:640, with some higher and only one man reporting lower 
values. Blood cultures have been positive in eleven cases, one man reporting 
103 cases for both years had seven positives and four other scattered cases were 
positive out of the total series of 248 reported. This corresponds very well with 
the similar studies conducted by the New York State Association of Public 
Health Laboratories in which less than 5 per cent of the cases jielded positive 
blood cultures. 

Apparently our membership had little inclination to try to duplicate L'es- 
perance’s work on Hodgkins’ disease because onl}’' one member reported injec- 
tion of chicken and this experiment was inconcltisive. Your chairman can 
report two entirely negative cases and can quote also six negatives by Esmond 
Long of the University of Chicago. 
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In regard to the Ward Burdick Medal, Ave regret that no papers were received 
for perusal by the committee by the appointed date. Apparently the method 
Vi'e chose for selection of the vrinner was not the proper one. However, yoiu 
committee does not feel discouraged in the matter since man}’ other societies 
have the same problem. We hope that a modified plan made at the meeting of 
the executive committee will settle the problem for future years. 

Some members of the committee feel that it would be a good plan to con- 
sider problems for joint study a few years in advance, so that definite plans can 
be drawn up for aU the members to follow and material from the various parts 
of the county will be comparable. Such a plan particularly is apropos in the 
study of vaccines and vaccine therapy as suggested by Dr. Black. This work 
we feel should be carried on for more than a year; particularly new cases should 
be considered following a certain set plan and specifications. This is being done 
by the committee on vaccines. 

We suggest that the subject of agranulocj'tosis or blood conditions associated 
with marked leukopenia be studied during the next year, and forms regarding 
details necessary for complete study of cases be sent to the members as soon as 
possible if tliis subject is chosen. 

We thank the President and Secretary for their most earnest cooperation and 
help, and also the other members who have reported their cases or given help 
in other ways. 

A. G. Foohd, 
Chairman. 

Motion made and seconded for acceptance of report. Carried. 

REPORT OF SCIENTIFIC EXHIBITS COMMITTEE 

Tire Scientific Exhibits Committee made a distinct effort throughout the 
year to obtain as large a number of exhibitors as possible. This was accom- 
plished by circular letters to the membership at large and by personal appeal. 
We were discouraged however, the net result being two additional exhibitors to 
the original voluntary exliibitors. 

We believe that the offer of awards by the executive committee was useful 
in stimulating good work. However, the task of choosing the winners was 
decidedly difficult. The first award went to Drs. E. R. IMugrage and Jones of 
Denver, Colorado and the second award to Dr. T. J. Curphey of New York, 
New York. 

We thanlc the officers for their cooperation in our work. 

We believe that the obtaining of scientific exhibits should be given .‘dnccrc 
attention, and that the question of scientific cxibits should be a major part of 
every convention. 

Tliere arc no recommendations to be offered. 

C. I. Ow);n, 
Chairman. 
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I^Iolion made and seconded for acceptance of report. Carried. 

REPORT OF NECROLOGY CO.\DriTTEE 

YTcre.'is, we he.ve ]o?t b.v death two of our members, Dr. George D. Fiissell 
and Dr. .'immnarea P. Saunders, be it resolved that we express our sincere 
sjTnp.itlr.' in the families of these two departed colleagues, and that the obitu- 
aries of Dr. Fus=C‘ll .and Dr. Saunders be published in the ofSdal journal of the 
American Society of Clinical Patliologists. 


OBITC.VBIES 

Dr. George D. Fusseil died at the Clearfield, Pennsylvania Hospital, Novem- 
ber .'10, 1020 after a brief illness at the age of forty-one years. lie was the son 
of Dr, -M. llowanl Fusseil, Professor of AppUod Therapeutics at the University 
of Pennsylvania Medical School. Dr. George Fusseil became associated with 
the Clearfield Ho.spitai in 1921 and achieved an erndable reputation as a clinical 
pathologist. 

Dr. .-Inujunarea Petersen Saunders died of pneumonia, January I, 1930. 
She was born in 3SSS, graduated from the University of Iowa, College of Medi- 
cine in 1012, .and licerwed to practice medicine in Illinoi.s in 1915. She was 
ably prepared to practice her .specialty, and was formerly in charge of the 
clinical Jaboratorie- and .x-ray laboratoric-s at the University Hospital, Clucago, 
Illinois- From 1921 until the time of her death she wa.s emplo 3 'ed a-s clinical 
pathologist for the State P.-^^-chopathic In.stitute at Chicjigo, Illinois. 


A. II. San'fokd, 

Chairman. 

^Motion made and .seconded for acceptance of report. Carried. 

.^GRANULOCYTOSIS: RESEAP.CH COMMITTEE REPORT 

A questionnaire was sent all members of the .Imerican SocieU' of Clinical 
Pathologists in 1930, in order to collect infonnalion about the frequenc.y of and 
details about cases of agranulocsriosls angina and related blood d 3 'scrasias. 
Sixt 3 ' cases vrere reported, cxehisirc of tho.se presented by Dr.s, Rosenthal and 
Miloshm'ch at the Detroit meeting. None of the reports were obtained from 
the larger medical centers. In classif 3 'ing the cases considerable difficult 3 ’ was 
encountered, since full details were not obtainable b 3 ' any practical t^-pe of 
questionnaire. Howe\'er, of the entire group tbirts'-eighfc can be fairly justly 
classified as showing agranuloc 3 do.si,s, and a clinical and laboratorj' sjmdrome of 
the Schultz t 3 T>e. The summar 3 ' is best seen in the tabulation. 

Of the thirt 3 --eiglxt cases, eighteen were in males and twenty in females. The 
ages varied from se^'enteen to sovent 3 ’'-three 5 ’'ears, the average being fort 3 ’-two. 



CoUccled cases of agranulocjjtosis 
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The gums or throat, or both, Trere involved in all cases, and a fev showed ul- 
cerative lesions about the anus. High temperature, 102° to 104°, was the rule. 
Nine patients recovered. The duration of the disease varied from three daj-s 
to eight months, (the latter in a case showing two remissions to nonnal), the 
average duration in the fatal cases without remissions being about seven days. 
Five patients developed the disease following some type of arsphenamine treat- 
ment for s5T5hilis, one showing an extremely high monocj’te count, similar to 
cases reported by others. Jaundice was present in only five cases, and in these 
slight icterus only. The hemoglobin and ei^'throcjde count was reduced 
slightly in all cases, but cases with profound anemia were not included. The 
average leukocyte count was about 1,000 to 1,200, one as low as 350 and one as 
liigh as 3,400. The pobmorphonuclear leukocytes in seventeen cases, at one 
examination at least were absent, but on the average a few of these cells were 
seen. The monocjtes varied greatly, l 5 Tnphocjtes forming nearly the entire 
number of leucocjtes in most cases. Reports on blood platelets were made in 
only ten cases, but undoubtedly most of the cases showed no noteworthy changes. 
None of the patients showed purpura. Blood cultures were taken in thirty-three 
cases, and were negative in twenty-eight and positive in five. Bacteriological 
studies of the mouth lesions showed no constant flora. Autopsies were done 
on onl}’’ eleven of the patients dying from agranulocj-tosis and in these mj-elo- 
cj*tes were absent or nearlj' completely so in all of the eight cases reporting bone 
marrow findings. An occasional case showed a hematologic return to normal 
and death soon after from an infection associated with an ordinarj- leukocytic 
response. In one case in a laboratory worker prerious blood counts within a 
year of the onset of the fatal illness had shown normal findings. One de- 
veloped a typical agranulocjiosis blood picture accompanjing an infection of the 
tongue following a needle prick, one followed removel of teeth and one followed 
a plastic operation on the palate. In all the autopsied cases lack or absence of 
granulocytes in infected areas was a striking feature. 

For the coming year, 1930-1931, the committee intends to establish a regis- 
try for cases of agranulocytosis, purpura tlirombocj’topenia, and acute leuke- 
mia. Tlie members of the society are urged to send in case histories, blood 
slides, and sections of biopsy and autopsy material. When sufficient material 
is on hand, it is to be used ns a loan collection, the details of management to 
be arranged later. 

Research Committee: 

A. G. Tooko, Chairman, 

A. H. Saxtoud, 

F. E. SoNT)En.v, 

W. M. SnirsoN*, 

W. T. CusonKs. 
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RBPORT OF BOARD OF CENSORS 

The folIoTving have been approved bj' the Board of Censors for membership 
in the American Society of Clinical Pathologists: 

Wilham C. Black Foster 2^1. Johns 

Emil Bogen Gaj' B. Kim 

Rigney D’Aunoy Margaret M. Loder 

Norbert Enzer Walter B. Martin (associate) 

Joseph W. Jackson Bernhard Steinberg 

Howard 2\I. Jamieson Douglas R. Venable 


Three names were held over for reconsideration during the next year. 

Seven names were rejected. 

The executive committee submitted the names of Rear Admiral E. R, Stitt, 
Dr. William Welch and Dr. L. B. Wilson for honorarj' membership in the society 
and they have been approved. 

F, H. Lajib, 
Chairman. 

Motion made and seconded that the report be accepted and 
that those approved he admitted to the society. Carried. 

AlMENDZilENTS TO THE CONSTITUTION AND BY-LAWS 

CoxsTiTiJnox 

AUnCLE T 

Section 5 (addition) : 

Suspension or expulsion from membership in the Societj' shall be b}- three- 
fourths vote of those members present and voting at a regular executive session. 

By-L.aws 

ARTICLE VIII 

Section 2 (change) : 

It shall be deemed unethical for members to publish objectionable laboratory 
advertisements in any form whatsoever. The Board of Censors to act as judges 
in the matter, the members ha\'ing privilege of appeal to the Society at a regular 
executive session. 

(Secfton S (change): 

It shall be considered tmethical for a member to lend his name for publica- 
tion in ani’’ laboratory advertisement or announcement, which -violates the 
Code of Ethics. The borrowing of names of other phi-sicians, scientists or 
laymen, on the basis of an occasional sendee or consultation, for purposes of 
advertising or to sanction the work of a laboratory is misleading and unethical. 

Section !{. (addition) : 
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Any sretem of secretly dmding or rebating fees for laboratory sendees shall 
be considered unethical. 

iMotion made and seconded for the adoption of the above 
amendments. Carried. 

ELECTION OF OFFICEES 

The nominating committee presented the names of the following: 

Presidenf-ekd: H. J. Coupeb 
Vice-President: C. I. Owen* 

Sccrelanj-Treasurer: A. S. Giordaxo 

The candidates presented by the nominating committee were 
accepted unanimously. 

Dr. Giordano tlien presented his resignation from the executive 
committee since the secretary-treasurer is or should be an ex- 
officio member of the executive committee, and he felt that this 
%'acancy should be filled by another member. Resignation 
accepted. 

The other names presented by the committee were: 


Executive Committee 

J, H. 3 years 

C. E. Roderick 3 years 

F. E. SoxDERX 2 years 


Board of Censors 

W. E. Ki.vg C. W. I\L\i-xard 
Board of Registry of Technicians 


R. W. Hammack 3 3’cars 

W. G. E.xtox 3 years 


The above candidates were accepted unanimously. 

The members retiring from the committees were: 

Executke Committee: W. G. E.ktox and A. S. Giord.axo 

Board of Censors: R, Otte-Vderg and C. H. M.vvlove 

Board of Registry of Technicians: W. Th-VUIUier and E. S. Manwedd 

2\oie\ .Since the above clectioas Dr. Exton has requested that he bo rep!acc-d 
by some other jr.embor on the Board of Repdstrj' of Technicians. President 
Ljmeh ha.*5 chosen Dr. M, W. Lyon, Jr., to fill the vacanc 3 '. 
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REPORT OF THE BOARD OF REGISTRY 

It gives me pleasure to report to j'ou that the Registry’’ of Technicians during 
the past year has gone fonvard vdth considerable success. Over four hundred 
laborafon^ technicians have been given certificates from our RegistI3^ 

It is gratifying to note the numerous letters of appreciation and comments 
that we receive from the licentiates who highly prize this testimonial of their 
qualifications and feel that their status is thereby greatly elevated. 

The members of the Board of Registry’- are grateful to the colleagues in our 
Society -who have been instrumental in calling the work of the Registry’ to the 
attention of their laboratoi^^ personnel. 

The importance of the techm'cian in the general hospital scheme and care of 
the sick is nov,^ universally recognized. At the last meeting of the Council of 
^ledical Education and Hospitals, held under the auspices of the American 
^ledical Association, in February, the subject of technicians was discussed by 
members of the Board of Registry. 

The progress of the Registry’' of Technicians has been greatly strengthened by 
the friendly’’ cooperation and encouragement of the American College of Sur- 
geons. Dr. hfalcolm T. IMacEachem and his aides have been pointing out to 
the hospitals they visit the desirability of registering their laboratory technicians 
under the standards of the American Society of Clinical Pathologists. 

The Registry’’ has in quite a number of instances been of service to the mem- 
bers who have availed themselves of our Placement Bureau and obtained com- 
petent technicians on short notice. 

One of the functions of the Registry is the supervision of schools for techni- 
cians. The work this j^ear has been confined to collecting data from the appli- 
cation blanks that were sent out to various medical schools and universities 
ha'idng a course for technicians. We are not yet prepared to give the results 
of the survey' of schools. 

Judging by the progress made by the Registry' in the two y'ears of its e.vistence, 
we may' confidently' predict for it a permanence and stability which will prove 
of benefit to the technicians as well as to the clinical pathologists. 

Board 0 / Registry 
Psinip Hiulko-witz, Chairman. 
Kano Ikeo.a., 

Aims G. Foord, 

C. y. White, 

E. S. hlAXWELL, 

WlLLIAJI ThAUHIMEH. 

Executive Committee Meeting 

The meeting of the executive committee was held in the Book- 
Cadillac Hotel, Monday afternoon, Jime 23, 1930, at one o’clock. 



112 


SOCIETY NEWS AND NOTICES 


Dr. J. H. Black was appointed chairman of the executive com- 
mittee by President K. hi. Ljmch. 

Dr. A. H. Sanford brought up the question of publication of 
the journal. Dr. J. A. Kolmer suggested that he be permitted 
to negotiate with the Williams and Wilkins Company in regard 
to the journal. This was moved and approved, 
hleeting adjourned. 



THE HORMONE TEST FOR PREGNANCY* 

HAERY L. REIXHART ERKEST SCOTT 
Deparlment of Pathology, Ohio State University 

The function of the ductless glands may be investigated by two 
principal methods. The first method may be illustrated by the 
effects of the loss of the gland by disease, experimental removal, 
or extirpation, in which case the resulting S3miptoms are assumed 
to be the result of a hypoactmty of the gland, or of its absence. 
The second method consists essentially in the introduction of the 
gland, or of its extracts or secretions into the body of an experi- 
mental animal in order to produce reactions, which maj’- be com- 
parable to those brought about by an exaggeration of the glandu- 
lar activity. 

The fimction of the secretion of the anterior lobe of thepitui- 
tary body has been investigated bj'' both of these methods. How- 
ever, it is onlj’^ in recent years, that the technique of the experi- 
mental investigation has been sufficiently perfected to allow one 
to make any Yery definite conclusions in regard to the functions 
of the gland. Besides the difficulty of the technical procedures, 
the problem has also been complicated by the effect of the hor- 
mone of the anterior hypophysis on other glands, especially the 
gonads, whose modes of functioning were also meompletely under- 
stood. Furthermore it would now seem that there is not one 
hormone secreted by the anterior lobe of the hj^pophysis, but 
three or possibly four. 

As far as we have been able to ascertain, Horslej'^^ was the 
first to publish regarding the experimental remo^nl of the pitui- 
tary gland. He stated that he had removed the pituitary body 
from two dogs which were sacrificed at the end of five and six 
months respectively and that hypophysectomy led to no disturb- 

*Read before the Ninth Annual Convention of the American Soeietj’ of 
Clinical Pathologists, Detroit, Alichigan, .Tune 20-23, 1930. 
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ing sjTQptoms. A truly remarkable statement when we con- 
sider the number of investigators in the next twenty years who 
were unable to maintain life in hj^jophysectomized animals for 
a sufficiently long time to observe any symptoms of importance. 
In fact, the question then arose as to the necessity of the gland 
for the maintenance of life. Investigators from the time of 
Horsley until 1908 met with varying results. 

Paulesco'* successfully evolved a technique, which was a de- 
cided advance over any which had been pre\dously used, and with 
this technique he obtained a long series of h5q)ophysectomies. 
Of these twenty-four proved to be total, the average duration of 
life of all cases was twenty-four horns. From a second grouping 
of seven partial hypophysectomies, he concluded that removal 
of the anterior lobe like total removal of the gland resulted in 
death of the animals, and that loss of the posterior lobe led to no 
appreciable disturbance. Thus the hypophysis was concluded 
to be an organ indispensable to life. 

Crowe, Cushing and Homans‘ conducted an extensive study 
of experimental hypophysectomy, from which they concluded 
that “total removal of the h 3 T 3 ophysis leads inevitabty to the 
death of the animal with a peculiar and characteristic train of 
sjTnptoms which have been called cachexia hjqjophj'seopriva.’' 
Death did not necessarily occur as rapidlj’- as Paulesco claimed 
as the “puppies maj" remain in an apparently normal condition 
for at least three weeks before terminal phenomena appear.” 

Removal of the posterior lobe leads to none of the manifesta- 
tions of cachexia h3’pophj’seopriva. Removal of the anterior 
lobe alone produces these S3Tnptoms. 

The most striking feature of removal of the anterior lobe is a 
state of adiposity accompanied by a secondar3' hypoplasia of the 
organs of generation in adults or b3’' a persistenc3^ of sexual in- 
fantilism in case the primary hypoph3’Eeal deficienc3' antedates 
adolescence. 

Recent cx-perimental studies on rats, cats, and dogs have shown 
conclusiveh’ that the h3’poph3’-sis is not essential to life in tliese 
animals, and that although their span of life after h\'poph3'sec- 
tom3' ma3' be shorter than that of the control, it is of sufficient 
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lengtli to indicate that the removal of the pituitary has not re- 
sulted in death. 

Aschner^ published striking photographs of hypophysectomized 
puppies of various ages which had remained infantile in appear- 
ance and size imtii sacrificed. From which we may conclude 
that (1) the loss of the anterior lobe of the hypophysis is not in- 
compatible with life; (2) removal of the anterior lobe of the hy'- 
pophysis brings about a train of syunptoms, the most important 
of which, so far as we are concerned at this time, is failure of 
infantile sex organs to develop, and atrophy of adult sex organs. 

These symptoms bear a marked resemblance to Fr6hiich's“ 
syndrome, which is supposed to be due to h 5 T)opituitarism, and is 
characterized by^ infantile genital organs and sex characters, and 
an associated disturbance of fat metabolism in which there occurs 
a marked and rather characteristic deposition of fat. From 
these obsen'ations we may conclude that there is a definite in- 
terrelation between the anterior lobe of the hypophysis, and the 
sex organs. 

Having obtained a more or less definite train of symptoms as 
the result of extirpation of the anterior lobe of the hyT)ophysis, 
both in experimental animals and as the result of disease in man, 
the next logical step was that of substitution therapy. Oral 
administration was instituted by'- Wulzen*^’-- and Goetsch^^ 
contradictory results. Later workers, especially Evans and 
Long® and Smith, have demonstrated that oral administration 
has no effect on the date of maturity, at least of rats. 

Evans and Long® prepared an extract of bovine hyy)ophy’-seal 
substance which they injected into the peritoneum of adult white 
rats and succeeded in producing very- definite changes in the 
reproductive organs. 

The results of these injections were as follows: 

1. Estrus was absent or inhibited at long interv'als. 

2. The uterus remained infantile, but the ovaries were twice the size of those 
of the control animals. 

3. Histological e.vamination showed the presence of very abundant lutein 
tissue in the ovaries and the formation of this tissue about the egg in imruptured 
normal follicles and in atretic follicles. Ripe normal Graafian follicles were 
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invariably absent. A powerful, specific stimulus to lutein cell transformation 
was thus present in this hormone. 

These are the first definite results obtained from the injection 
of an extract. 

While numbers of attempts had been made to observe the 
changes produced by whole living gland transplants, the results 
were unsatisfactory until Smiths* using daily transplants of 
anterior lobe succeeded in overcoming to a large degree the effects 
of hypophysectomy bj'^ restoring an almost noimal growth rate. 
Thus, knowing the sjTnptoms produced by ablation of the anterior 
lobe of the pituitarj’-, he was able to check the effect of his trans- 
plants by observation of the total, or partial absence, of the char- 
acteristic sjTnptoms of hypophysectomized animals. Having 
proved the effectiveness of such substitution therapy, he extended 
his observations to the results obtained by superimposing the 
transplants upon normal animals in various stages of develop- 
ment, thereby inducing a state of hjnperstimulation. 

Smith's work consisted in a series of daily anterior pituitary 
transplants, from mammalian donors, into immature female 
mice or rats. Such transplants induced with striking rapidity a 
series of changes invohnng all parts of the genital system. The 
vaginal introitus became established and permitted the insertion 
of a small spatula. The vaginal smear indicated an oestral 
condition and that o'V'ulation would soon take place. If autopsj^ 
was performed, the uterus was greatly distended and hyperemic. 
Many foUicIes nearby, readj’- to rupture were seen on the surface 
of the ovar3^ 

If autopsy was postponed for a day, there had been progress 
of the sex C3Tle, and the picture changed. The uterus was not 
distended, but rugose and muscular. The ovar3’’ contained 
numerous corpora lutea which had increased the size of the organ 
considerabb' above that of the prc-o^mlation stage, and the 
vaginal smear revealed a post-oestral condition. The changes in 
general then ma3' be summarized as the inducation of precocious 
sc.xual maturit3% 

The most marked change was the greater size of the ovaries of 
animals, which had received the pituitarj- transplants in corapari- 
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son to those found in control mates, which had received no trans- 
plants, but had matured normally. On the basis of relative 
percentage weights, the combined ovarian weights of treated 
animals were respectively 8, 9, 10, and 14 times that of untreated, 
or normally maturing controls. Thus in addition to producing a 
precocious sexual maturity, with pituitarj^ gland transplants, an 
ovarian giganticism was produced. The enlargement of the 
ovaries was not due to an 3 ’- increase in size of follicles or corpora, 
but to an increase in number. Structuralij^ no de^dation from 
the normal was seen in either follicles or corpora. 

Smith summarized these changes as follows: 

The presence in the ovaries of the treated animals of a large number of 
approximately mature follicles or corpora, together vith the relative absence of 
atretic follicles is correlated vrith, the occurrence of very large numbers of tubal 

ova, found when autopsy is performed after o^Tolation The number 

of these ova exceeds very considerably the greatest number ever reported for 
these species. 

These ova cannot be distinguished histologicallj’- from any 
nornial ova. These changes which occur in the ovary constitute 
the anatomical picture of supero’vuilation. 

Changes in other organs may be briefly summarized as follows: 
The uterus shows a slight increase in weight, as compared with 
normally maturing controls, while histologicallj’- the two are 
identical. The only marked change therefore, is a precocious, 
but otherwise normal uterine maturity. Vaginal changes con- 
sist in establishment of precocious introitus and oestrus. 

The significant fact in regard to the uterine and vaginal 
changes is that following total ovariectomy, pituitary trans- 
plants have no effect upon the uterus or vagina. 

If, however, the ovarian hormone (follicular) alone is administered to these 
spayed animals, the changes noted above occur. Furthermore f oUowing ovariec- 
tomy pituitarj' transplants will not prevent the atrophy of uterus and vagina 
which normally occurs with castration.^® 

These observations indicate that at least one action of the 
hormone of the anterior lobe of the pituitary body is directly 
upon the ovarj'', and that the changes in the ovary vary according 
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to the age of the recipient, inducing in the immature mouse or 
rat precocious o%nilation, and in the adult, supe^o^•ulation. 
Such changes in the ovarj’- as a result of increased amounts of the 
pituitary' hormone have led to the designation of the pituitary 
by Zondek as the "motor of the ovary.” 

Hot only does the anterior pituitary lobe exercise a direct 
control over the development and actmty of the gonads, but it 
in turn is influenced by the genital organs. Comte® and later 
others, have noted the h3T}ertrophj’^ of the hj’pophj’-sis during 
pregnancj'. Erdheim and Stumme® demonstrated that a cell 
tjTJe characteristic of pregnancj’- arises from the chief or chromo- 
phobe cells. 

The hj-pertrophy of the anterior h3pophysis following total 
extirpation of the ovaries was first found in animals b3' Fichera® 
and has .since been repeatedl3' corroborated. Tandler and Gross®® 
demonstrated an enlargement of the sella turcica of eunuchs b3' 
means of x-ra3’-, and Rossle” has shown that castration in humans 
results in a gross h3pertroph3^ of the anterior hypophysis which 
histologically is due to an increase in eosinophilic cells, and the 
appearance of a much-debated t3pe of cell, the so-called castra- 
tion cell. 

Recentb’’ Evans and Simpson" have accumulated data which 
would seem to indicate that "the functional integrity of male 
and female germ cells is essential for the utilization of the anterior 
hypophyseal sex hoimone.” 

We ma3' therefore conclude that functional changes in the 
uterus and ovaries, such as those ocemTing during pregnanc 3 ', 
and probabb’^ ini certain pathological complications or sequelae of 
pregnancy such as h3'datid mole and chorioepithelioma should 
produce stimulus to the anterior lobe of the h3poplmis, which 
in turn might be manifested b3' b3peractivity of this gland, 

'ri}at such is the case has been demonstrated bv’ Aschheim 
and Zondek* who have shown that the blood of the pregnant 
woman contains an abundance of ovarian hormone and of the 
pituitar3- hormones, and that the3' disappear on the second or 
third da3’ of the puerperium. This would seem to indicate that 
thc3' ^re a .specific formation, at least in large and demonstrable 
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amounts, in pregnancy. Nature works with, extreme over-pro- 
duction in everything pertaining to propagation, and the organ- 
ism freely excretes what is not necessary. In the case of the 
hormones, the massive excretion takes place in the urine. These 
two hormones are excreted in the urine in a quantitatively differ- 
ent manner. 

The amount of the ovarian hormone which is excreted in the urine during 
pregnancy rises gradually and slowly in the first eight weeks of pregnancy, and 
then very suddenly until it reaches its climax in the last tyro months. The 
amount of the pituitar}” hormone which is excreted in the urine rises steeplj’’ to 
its climax immediately after conception and remains at its climax from the 
second week to the middle of pregnancy. From then on it falls very slowly.^ 

If then we have a means for demonstrating the presence of a 
particular hormone, and that hormone is excreted in the urine in 
demonstrable amounts during pregnancy only, then the demon- 
stration of that particular hormone in the urine should be equiva- 
lent to the demonstration of pregnancy. And indeed it is upon 
the basis of such a demonstration that the Aschheim-Zondek test 
for pregnancy, as well as all modiBcations of the method of 
demonstration of the hormone of the anterior lobe of the hypoph- 
ysis rests. Such tests should be designated hormonal tests 
for pregnancy, since the test rests on the demonstration of the 
hormone and not upon the demonstration of pregnancy. How- 
ever, other tests for pregnancy have been devised, the technique 
of which rested on the demonstration of the ovarian hormone, 
that of Frank® being the most outstanding example. So in order 
to avoid confusion it is necessary to refer to the test based upon 
the demonstration of the anterior pituitary secretion as the 
Aschheim-Zondek test. According to these authors^ the diagnosis 
of pregnancy from the urine is an ancient practice of some 3,000 
to 4,000 years standing, for it is described in an old Egyptian 
papyrus ^That a woman may determine if she is pregnant by 
taking some earth and barley in a vessel and adding to it a little 
of her urine day by day. Should the barle}’- grow, the woman 
is pregnant, but if the grain does not grow, then she will not bear 
a chhd.’’ 
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The ovarian hormone is negligible in the early diagnosis of 
pregnancy because its excretion in the urine is not constant in 
the first eight vreeks, and because it is also formed and excreted 
in functional disturbances of the ovarj’’, and in various other 
diseases, as climatericum, hj'perhormonal amenorrhea, tumors, 
and so forth. 

The hormone of the anterior lobe of the pituitary body, (that 
is its massive production in the organism and excretion in the 
urine, up to a thousand times as much as normal) is specific of the 
earliest stage of pregnancy. Therefore, its demonstration in 
the urine is a means of early diagnosis. 

The work of Aschheim and Zondek amply demonstrates that 
the diagnosis of pregnancy by means of this test is not only 
theoretical but practical. They have tested over a thousand 
specimens of urine with an accuracy of 98.6 per cent. Similar 
results have been reported from many other laboratories, so that 
it is perfectly e\ddent that success in its utilization is not confined 
to the originators of the test. The details of the test have ap- 
peared in man}’- papers, and we shall not repeat them here, other 
than to point out that the animals used were immature female 
white mice about three weelcs of age and weighing between 5 and 
8 gms. The injections of urine were made subcutaneously, and in 
six portions, three the first day and three the second day, and 
the ovaries were examined for sign of precocious maturity at the 
end of ninety-six hoiu’s. Five unmatxu-e mice were used for each 
test. 

We began working with this test in the fall of 1929, and soon 
became aware of a number of difficulties in the technique of the 
test rather than the end results. The first difficulty naturally vas 
that of obtaining immature white female mice. We may point 
out that iVschhcim and Zondek maintained a colony of 10,000 
white mice as the source of their suppl 3 ^ The care of a colon}' 
sufiiciently large to supply five immature female white mice at 
the proper stage for each test as needed, entails considerable 
expense and difficulty. In the second place the test requires 
about 100 hours for its completion. 

Since the test finds its greatest value in difierential diagnosis, 
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and actually makes the Clinical Pathologist a clinical consultant, 
its value would be greatlj' enhanced if this time period could be 
shortened. In hospitalized patients it is frequently not as 
practical to extend their hospitalization to ninety-six hom-s as to 
twenty-four hours, the economic factor being an important item 
as well as the clinical factor. And third, while the inspection of 
the mouse ovary in most cases reveals a clean cut positive or 
negative, in some cases it is difficult to interpret; and the use of 
five mice for each test, some of which are frequently positive 
while others are negative, would seem to point to the variation 
of absorption and utilization of the hormone even when present. 

EXPERIMENTS 

Encountering these difficulties in using mice in the test, we 
began experimenting vdth other animals in the hope of obtaining 
(1) an animal that could be used at any time, (2) an animal with 
larger ovaries in order that the end result might be more clean cut 
macroscopically, (3) an animal in which the end result might be 
obtained nuth greater rapidity. We began by working with 
immature and matme white rats, expecting to continue with the 
guinea pig and rabbit. We found the results vdth the immature 
white rat to be similar to those obtained vdth the white mice, and 
to give no improvement in general over the white mice. 

It then occurred to us that if Graafian follicles were ripening 
constantly in immatm-e animals and the hormone of the anterior 
pituitary was the stimulus needed to bring about o\uilation and 
convert these follicles into corpora lutea, this change might be 
more readily and rapidly brought about if the hormone were 
administered to an animal that possessed mature follicles at aU 
times but did not ovulate periodically. There are at least three 
such animals, namely the rabbit, the ferret, and the cat. In these 
animals ovulation does not occur until after copulation. In fact 
it has been demonstrated by Goichi” that o^nilation occurs 
within eighteen hours after copulation in the rabbit. Manifestly 
the rabbit was the most satisfactory laboratory animal of the 
three. 

Since the hormone of the anterior lobe of the pituitary body is 
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physiologically liberated and distributed by the blood stream, wc 
considered the intravenous administration of the urine logical. 
Our attention was directed to an article by Friedman*® in which 
he recorded the demonstration of the practical application of 
these principles. He reported a series of thirty-six rabbits which 
exactly cheeked wdth the subsequent clinical course in relation to 
pregnane^'. Friedman’s work, while primarily’- physiological in 
character, suggested the possibility of appl3dng this test in routine 
clinical work. It consisted in comparing results obtained by the 
intraperitoneal and intravenous injection of the urine of pregnant 
women into non-pregnant does. The summer}’' of Friedmans 
work is quoted. 

1. It IiBS been impossible to produce ovulation in the rabbit by transplanta- 
tion of as many as 15 fresh rat hj-pophi'ses, or bj’ the inti^peritoneal injection 
of 24 fresh rat hjpophyses. 2. Intraperitoneal injection of urine from pregnant 
vomen produces luteinization of the resulting corpora hemorrhagica in the 
rabbit ovarj'. 3. Single intraTCnous injection of urine from pregnant women 
provokes o^mlation in the rabbit. 4. The samples of urine so far obtained 
from non-pregnant women have been utterly without effect on the rabbit ovarj-, 
either when injected intraperitoneallj* or when injected intravenously. 

It appeared from this work, that the rabbit would supply the 
practical demands outlined above, if the reliabilit}’- of the test 
equaled that of the Aschheim-Zondek test. With this in mind 
we began using the rabbit for the test, and whenever possible, 
comparing the results of the tests on rabbits with mice. 

The animals should be adult female, non-pregnant rabbits 
weighing not less than four pounds. The urine from a suspected 
pregnant woman should be a catheterized morning specimen 
collected in a sterile container. It should be used iis soon as 
possible, or if it must bo retained for an hour or so, should be 
placed on ice at once, and so preserved until it is used. The 
amount of urine which we inject is from 5 to 12 cc. and the injec- 
tion is made intravenously. The reason for the intravenous 
injection is that the end result is obtained much more rapidly by 
this method than by intraperitoneal injection. Thus, wc may 
note the end re.sults of the reaction in twentj'-four hours after 
intravenous injection, whereas from four to six days arc required 
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for the intraperitoneal and subcutaneous reactions- The posi- 
tive reaction consists in the finding of corpora hemorrhagica or of 
corpora lutea in varying numbers usually in excess of those found 
in the natural course of o\nilation; in other words, an o-vuilation 
induced by the substitution therapy. 

The economy in the use of animals may be further extended 
if desired, by performing a laporatomy upon the animal and if 
negative, suturing the wound and using the same animal for a 
second test within a week or ten daj’-s. Animals, if the test is 
positive are not satisfactor3’’ for re-use, as luteinization and scar- 
ring of the ovary distorts it considerably for at least a month, and 
may result in a false interpretation of the results of a test. 

Our experience with this test so far, is limited to a series of 
fifty cases, which have been checked by subsequent clinical 
history. Of these fifty cases the hormone diagnosis of pregnancy 
as revealed by subsequent histor3'' or operation has been supported 
in forty-nine cases. In one case the test was negative and at 
operation the patient presented the usual signs of pregnancy. 
The appendix was removed and the abdomen closed. A subse- 
quent test on this patient was strongly positive. We do not 
know what was the cause of the failure in the first test, but if the 
urine was not mixed with some other patient’s urine, then we 
must assume either a temporary absence of the hormone from 
the urme, or the presence of something either eliminated with 
the urine, or added to the urine after elimination which destroyed 
the hormone in that specimen. That the difficulty was not m 
the animal in this particular case is revealed by the fact that 
when subsequently injected with a known positive urine, there 
was a positive response. We would like to point out that from 
the pathological standpoint the investigation of failures with the 
utmost care is of extreme importance. 

The earliest case that we have been able to check definitely is 
one in which the date of coitus was known. Twenty-one days 
later, the patient ha^dng missed her menstrual period meanwhile, 
this test for pregnancy was markedly positive. Subsequent 
observation confirmed the diagnosis. 

Another case which prox’^ed interesting and at the same time 
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demonstrated the value of the test, occurred in a sanatorium for 
tuberculosis. The patient, suffering from advanced tubercu- 
losis when admitted, had missed two menstrual periods. The 
physician in charge felt it was due to tuberculosis, while the 
obstetrician believed she was pregnant. The test was positive, 
and was later proved to be correct. 

Gynecologists are not infrequently confronted by patients 
who have fibroids, become pregnant, and desire a hysterectomy 
for fibroids, concealing the part of their history which relates to 
pregnancy, in order that the pregnancy may be interrupted. 
We have had two cases of this kind, in which while the fibroids 
were present, the test proved positive for pregnancy, and the 
gjmecologist refused to operate. At the last report both cases 
were progressing with pregnancy satisfactorily. 

We have not had the opportunity of carr3dng out the test on a 
h5-datidiform mole or a chorioepithelioma. However, Aschheun 
and Zondek report the value of such tests in these cases. The 
urine from these patients contains an abundance of the hormone 
of the anterior pituitary bodj', and the test is positive. This then 
provides a means of checking the progress of such a condition 
as well as a test for retained living placental tissue, and in all 
cases of miscarriage, abortion, etc., the test should be tried at 
frequent intervals, and when the test becomes negative, it seems 
justifiable to assume that there is no more li\dng placental tissue 
present. 

While the niunber of cases that we are reporting seems rather 
small in comparison tu some of the series reported with mice as 
experimental animals, we might saj^ that vre have worked cx- 
clusivelj' on the practical application of a demonstrated ph\'sio- 
logical fact. All of our cases have been those in which the practi- 
cal question of clinical differential diagnosis has been involved. 
We have not run this series with the idea of producing a ma.ssive 
number of cases for statistical purposes. This was not possible 
with us because we could not secure a sufiicientl}^ large number 
of non-pregnant does tn provide such a scries. However, we 
have demonstrated to our own satisfaction, first, that by main- 
taining constantly a ('01003' of twelve non-pregnant doe.s, we have 
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sufBcient animals to supply the ordinary clinical demands for 
the test: second, that in this test we seem to have about the same 
correct diagnostic percentage as in the Aschheim-Zondek test; 
third, that the intravenous method with rabbits greatly acceler- 
ates the time required for the test, and fom’th, that in the adult 
female rabbit we have an animal that may be used at any time. 

CONCLUSIONS 

In conclusion we desire to emphasize the practical phase that 
this modification of the Aschheim-Zondek test brings to the 
Clinical Pathologist. These are (1) accessibility of the proper 
animal, (2) low cost in the care of the animals, (3) an animal that 
is available for the test at all times, (4) rapidity of obtaining the 
diagnosis, and (5) the ease with which the end results are inter- 
preted. 
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UNEXPECTED AUTOPSY FINDINGS IN U'NEXPECTED 

DEATHS=^ 

WILLUM J. DEADMAN 
Eamillon, Ontario 

Death is iisually anticipated. Physiological death resulting 
from senility and the gradual wearing out of organs and tissues 
is probably an exceptional occurrence. The end usually comes 
as a culmination of some disease of whose ravages the clinician 
and the patient are aware. Sometimes it comes with sudden- 
ness as the result of an accident, of the imbibition of a poison, or 
of a sudden turn for the worse in an aheady existing disease, and 
sometimes it comes for no apparent reason. It is the unexpected 
cases of death to which reference is made in this paper. 

When one hears of an unexpected death, one’s mind usually 
turns to two, or at most three, of the systems of the body. One 
thinks first perhaps of the circulatory system, and secondarily 
of the nervous and respiratory sjnstems, and as a matter of fact, 
the majority of cases of unexpected death may be referred to 
one of these. But in the course of autopsy experience one learns 
that there is a vdde range, in lesions of these systems, and that the 
primary cause of the demise may occasionally originate in other 
systems and tissues, although the actual termination of life may 
be due to the effect upon one of the three systems prexdously 
mentioned. The cases reported have, with a few exceptions been 
selected from a series of about 1200 autopsies performed at the 
Hamilton General Hospital during the past ten years. Many 
of the more unusual observations have been revealed in autopsies 
done on cases, which have been the subjects of coroner’s investi- 
gations, and where little or no previous clinical history was 
available. No doubt some of the so-called unexpected findings 

* Read before the Ninth Annual Convention of the American Society of 
Clinical Pathologists, Detroit, Alichigan, June 20-23, 1930. 
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would have been expected had the cases been studied clinicallv 
before hand, but that is a condition which does not, as a rule, ob- 
tain in cases of unforeseen death. 

The most common lesions of the heart which result in unex- 
pected death are myocardial degeneration, coronary thrombosis 
or embolism, and infarction of the heart muscle. The following 
cases, in my experience at least, are unusual. 

LESIONS OF THE CIRCULATORY SYSTEM 
Extreme fatty degeneration of heart 7nmde 

A young girl has contracted syphilis at the age of seventeen 
years. She had been treated with arsenicals in the out-patient 
department of the hospital, and after the second course of treat- 
ment had developed jaundice and for this reason had been ad- 
mitted to the ward. The jaundice disappeared and the condition 
apparently improved. On the day before she was to havu been 
discharged, she got out of bed to go to the toilet, as she had been 
doing for some daj-’s, and on the way collapsed and died in about 
fifteen minutes. At autopsy, the liver was found to be enlarged 
and fatty, and the heart weighed 350 grams and in appearance 
and on section was like putty. Sections shoAved an advanced 
degree of fatty degeneration of the mjucardium. No other 
gross pathological condition was found sufficient to account for 
death. Apparently some undue exertion had caused interfer- 
ence with the conducting bundles and had caused the sudden 
demise. The comparatiAU youth of the patient is the interesting 
factor. 


Traumatic hcmatopericardium 

A famiAYorker, aged tAA-enty-four years took pleasure in teasing 
a lad aged fourteen j'cars Avho was a summer A'isitor on the farm. 
In the courec of an altercation, the boy picked up a pitchfork and 
hurled it from a distance of a fcAv feet at the hired man. The man 
gaA'c a cry of pain but did not seem to be serioush' hurt. In a 
fcAv minutes, hoAA-ever, he complained of feeling faint and a 
ph^-sician Avas called, AAho, on arrh’al a short while later found 
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Mm breatMng Ms last. Physical examination showed a very 
small puncture wound between the second and third ribs on the 
right side with no bleeding. A coroner was notified who ordered 
an autopsy. Upon examination^ it was found that one prong 
of the fork, wMch was small, had penetrated through the lung, 
through the upper part of the pericardium and had torn a hole in 
the aorta about 1 cm. in length, from which blood had been 
pumped until the pericardium was distended to a degree wMch 
caused cessation of the heart’s action. 

The same finding was observed in another case where the 
wound was caused by the blade of a jack-knife in a stabbing affray 
between a colored man and his paramour, the former being the 
victim. 


Aortic stenosis 

A man aged forty-five years was found dead in bed at his 
rooming house. No history of recent previous illness could be 
elicited. At autopsy, an hj’pertropMed heart weighing 450 
grams and with a marked stenosis of the aortic valve was found. 
No other lesions not related to this were discovered. It is 
probable that in cases like this one the fibrosis of the myocardium 
which accompanies the h 3 '’pertrophy may finally interfere with 
one or the other of the conducting bundles of the heart. 

Congenital absence of ventricular septum 

The usual congenital abnormalities found are patent foramen 
ovale, patent ductus arteriosus, and patent ductus venosus. In 
tMs case of a new-born infant wMch was poorly nomished and 
which lived only three days, there was a congemtal absence of 
the ventricular septum wMch gave the cMld a three-chambered 
heart. 

Coronary thrombosis at fourteen years 

A young Polish girl, aged fourteen years, skipped 300 times at 
school in the morning and had a pain in the precordial region, 
which passed away. At noon she began her lunch, had a return 
of the pain, vomited, and died in five minutes. An autopsy was 
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ordered by the coroner. The aorta was found to show a marked 
degree of atheroma, some of the patches showing ulceration. 
The mouth of the left coronary artery was almost occluded by 
vegetations. The first 2 cm. of the coronary artery were blocked 
by a thrombus and the surrounding tissues in this area showed 
inflammatory change. On going into the history, it was found 
that the girl had had attacks of scarlet fever, measles, chicken 
pox, diphtheria and whooping cough, since the age of six. The 
interesting point about this case is the age. 

LESIONS OF THE RESPIRATORY SYSTEM 

Lohar pneiimonia 

A street cleaner, aged about sixty years, had been in the city 
employ for about five years. One day he collapsed on the street 
and was brought to the hospital in the police ambulance. He 
died about one hour after admission. At autopsy lobar pneu- 
monia invohdng the whole of the right lung in the gray hepatiza- 
tion stage was found. The heart showed considerable myocar- 
dial degeneration. The man had been apparently carrjdng on 
his work while suffering from lobar pneumonia for several da3’S. 

Influenza pneumonia 

A man aged about forty-five j'ears, had been activelj^ carrjdng 
on his work as a manager. One morning he felt chillj^ but carried 
on his work until lunch time. After lunch he became quite ill, 
finally going into coma and djdng a few hours later. At autopsy 
both lungs were found to be involved by a hemorrhagic type of 
bronchopneumonia from which Streptococcus (hemolj'tic) was cul- 
tured. There was also some edema of the lungs. The man had 
apparentl}' suffered from a fulminating attack of broncho- 
pneumonia of the influenzal tjqje. 

LESIONS OF THE NERVOUS SYSTEM 
Cerebellar tumor 

A patient in the Hamilton General Hospital had been brought 
in for diagnosis with a tentative diagnosis of brain tumor, A 
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diagnostic lumbar puncture was performed and 12 to 15 cc. of 
clear spinal fluid was removed. The patient went into convul- 
sions and died within an hour. At autopsy a glioma of the cere- 
bellum was found which had been pressed down into the foramen 
magnum so as to leave the imprint of the foramen magnum on it. 
The disturbance of pressure brought about by lumbar pimcture 
had apparently caused sudden death. 

Hemorrhage into cerebral cyst 

A workman, aged twenty-four years, on his way to work one 
morning bumped his head slightly on the top of the car when 
getting into it. In a few minutes he lapsed into unconsciousness 
and was taken to a doctor’s office from where he was sent to the 
hospital dying shortly after admission. At autopsy there was 
found a large blood-filled C 3 ^st of the anterior part of the right 
cerebral hemisphere. This cyst was roughly 8 cm. by 6 cm. 
There was no evidence of neoplastic tissue in the walls of the 
cyst. Apparently the slight blow which left no mark on the 
skin was sufficient to cause a rupture of a vessel bordering on 
the C 3 ’’st. The hemorrhage had burst into the right lateral 
ventricle. 

Death in epilepsy 

A gentleman was foxmd in his apartment one morning dead 
with his face buried in his pillow. Apparently he had been well 
the night before. At autopsy there was marked congestion of 
the face and petechial hemorrhages scattered over the neck, 
arms, and chest. Internally there were the usual e'V’idences of 
suffocation. It was hard to understand how an apparently 
healthy man of forty could suffocate in this manner. He had 
explained previous periods of illness by stating that he had had 
a kidney removed during the war and suffered from renal in- 
sufficiency. There was no e\ddence at autopsy of a kidney wound 
or operation; both kidneys were of normal size and appearance 
except for congestion. The history, secured later, showed that 
he had been suffering from epilepsy and used this story to explain 
periods of Indisposition. He died from suffocation in an epileptic 
attack. 
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LESIONS OF THE ALniENTAHY SYSTEM 
Appendiceal hemorrhage 

A j^oung woman, aged twent 3 '-five years, was brought into the 
hospital, having been ill for three daj'S and having passed blood 
from the bowel on the daj*^ before. She was verj'- anemic. A 
diagnosis of tj^ihoid fever was made but Widal reactions were 
negative. She died on the daj’’ following admission. At autopsy 
the appendix was thickened and ulcerated and imbedded in a 
mass of adhesions. Dissection showed that it contained a small 
black-headed pin about 2 cm. in length. Ulceration had taken 
place but without external rupture of the appendix. The lumen 
of the appendix was patent and had served as a drainage tube 
for blood coming from an eroded artery. The patient died of 
hemorrhage. 

Infected MecheVs diveriiciditm 

A jmung man, aged twenty-three j’ears, was admitted to the 
hospital with a diagnosis of general peritonitis. A drain was 
inserted but he died on the third daj’’ after admission. At 
autopsj’’ a small piece of impacted fecal material was found in a 
badly ulcerated Meckel’s diverticulum and this appeared to be 
the starting point of the infection. 

Traumatic rupture of spleen 

A 3 'oiing soldier in Macedonia during the late war had had 
repeated attacks of malaria. He was tlirown from his horse 
one daj' and went into a state of collapse from which he did not 
recover. He died the next day. At autopsy' the spleen weighed 
2000 grams and had ruptured from the fall. 

LESIO.KS OF THE GENITO-URIN.\RY SYSTEM 

Unexpected death occasionally occurs from acute uremia. A 
bo.v, aged .‘sixteen j’cars, in coma was admitted from a boy’.s 
home. At the tune no historj' of nephritis could be obtained. 
He died within fortj’-cight hour.’? of acute uremia. .At .autopsy, 
contracted kidney's were discovered. Further inquiry’ elicited 
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the fact that the boy at the age of eight years had had a very 
mild attack of scarlet fever. 

STATUS EYMPHATICUS 

Everj’’ pathologist must carry in his mind this condition in 
cases of unexpected death iu young people. The following case 
illustrates this condition: 

A boy, aged twelve yearn, was in a boat vith several older 
boys. An altercation arose and one of the boys struck at him 
with an oar. He fell overboard and never rose to the surface. 
The body was recovered some hours later. Autopsy showed no 
e^ddence of injury and absolutely none of the e\’idences of drown- 
ing. It did reveal, however, the classical anatomical e'^ddence 
of status thjunico-ljTnphaticus. The thjunus weighed 45 grams. 
There was great h 3 T)erplasia of the Ijonphoid elements, especiall 5 ’' 
of the mesenteric glands, and the lymphatics of the colon, with a 
relative hy^joplasia of the heart and aorta. The boy had appar- 
ently succumbed to the shock occasioned by sudden fear. 

VIOLENT DEATHS 
Rupture of duodenum 

A workman in a sand pit was crushed between the wall of the 
pit and the hub of a wagon. He was admitted to the hospital, 
and two days later showed symptoms of intestinal obstruction. 
Ko operation was performed and he died the next day. At 
autopsy there was no peritonitis but dissection of the duodenum 
showed it to have been torn across by being pinched against the 
vertebral column. The surrounding retroperitoneal tissues were 
inflammatory' and to some extent infiltrated with duodenal con- 
tents. There was a small hematoma at the root of the mesentery^ 

Bullet in aorta 

A workman was shot through the chest in a brawl. Post- 
mortem examination showed the bullet to have traversed the 
right side of the chest, struck the body'’ of the fifth thoracic verte- 
bra, and made a hole at this point in the aorta. It was found in 
the aorta at a point about 3 cm. above the bifurcation. 
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Acute pulmonary cdejim 

In several accidents, death has been caused bj* the onset of 
edema of the lungs where the injuries seemed trivial. It is 
probably associated with nervous S5’’Stem shock. 

No doubt many pathologbts have seen cases similar to these 
reported but one should alwaj’-s remember that sudden death 
can be brought about b3’' a wide variety of causes arising in almost 
an}' one of the organs or s3'stems of the bod}^ Attention directed 
to unusual cases of this kind is alwa3's of benefit. 



ADDITIONAL OBSERVATIONS ON ISOLATING 
TUBERCLE BACILLI 

The OxAiiic Acid REAGE^*T foe Peuiaey Cultuee* 

H. J. CORPERf ANT> NAO UYEr 
Research Department, National Jewish Hospital, Denver, Colorado 

In a study reported last j-ear (Corper and UyeiO as part of a 
plan to improve and elaborate upon practical methods for the 
certified diagnosis of tuberculosis it was found that a 5 per cent 
oxalic acid reagent might possibl}’' be substituted ndth advantage 
for the 6 per cent sulphuric acid reagent original^'' recommended 
in the new sulphuric acid-crj’stal %dolet potato medium method 
for isolating tuljercle bacilli from tuberculous materials (Corper 
and Uyei^'^'O- 

In the report it was shown that the 5 per cent oxalic acid reagent 
was superior to the six per cent sulphuric acid reagent for isolating 
tubercle bacilli from tuberculous sputums in that a greater per- 
centage of the total tubes planted yielded positive cultures of 
tubercle bacilli, this being accounted for by the fact that the oxalic 
acid reagent was less toxic to tubercle bacilli as determined by 
bacteriostatic tests and also b}’’ the fact that the oxalic acid reagent 
possessed a greater germicidal action for the contaminating or- 
ganisms found in sputum. Although the foregoing results ob- 
tained with tuberculous sputums and the results of the bacterio- 
static experiments were in favor of the oxalic acid reagent over 
the sulphuric acid reagent, we still hesitated to recommend the 
oxalic acid reagent at that time to replace the sulphuric acid 
reagent in the new method of cultivating tubercle bacilli until 

* Read before the Mnth Annual Convention of the American Society of 
Clinical Pathologists, Detroit, Michigan, June 20-23, 1930. 

t Dr. H. J. Corper was awarded the Ward Burdick IVfedal for his work on the 
cultivation of tubercle bacilli. 
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more data -ndth a greater variety of materials and specimens had 
been obtained. 

It is the purpose of this contribution to report such studies 
with urines and contaminated tuberculous animal tissues which 
corroborates the pre%*ious findings with sputums in indicating 
that the 5 per cent oxalic acid reagent can be used to replace the 
6 per cent sulphuric acid reagent in the sulphuric acid-crystal 
\'ioIet potato c 3 ’-linder method for cultivating tubercle bacilli from 
tuberculous materials if desired. 

TABLE 1 

A COMPAIUSOK OF THE 5 PeR CeXT OxALlC AciD ReaGEKT WITH THE C PkR Ce.VT 
SuLFHERic Acid Reagent for Isoeating Ttibercle 
Bacilli from Urine 


liKA-crNT esro rt>n ocsTnoTiNo 

COKTAUXXA?OU«J 

KCMBCn 
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COXTAWI- 

XATri? 

NtrSillER 
or TUBES 
IS 

TUBERCLE 
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WEnE 
[ ISOLATED 

PERCENT- 

AGE 

CONTAMI- 

JfATlONft 

PERCE st- 
age 

ISOLATION? 

5 per cent oxalic acid 

14-1* 

144 

52 

50 


30 

41 

26 

25 

C per cent sulphuric acid 


• Twenty-four epedmcnB of urine were tested and each urine planted on six 
tube? of glycerol w.^ter-ciystal violet-potato cylinder medium. 


I. A COMP.^EISOX OF OXALIC ACID WUTn SULPHURIC ACID FOR THE 

ISOLATION OF TUBERCLE BACILLI FROM TUBERCULOUS URINES 

In tliis experiment, twent\'-four sjiecimens of urine were used. 
These urines were obtained from patients suspected of having 
renal tuberculosis or known to have renal tuberculosis. The 
urines were tested using the technic previouslj’^ described bj!" us 
for isolating tubercle b.acilli from tuberculous materials; as re- 
agents for destro\'ing contaminators either the G per cent sul- 
phuric acid reagent or the 5 per cent oxalic acid reagent were used 
in comp.nrntive tests. After treating the sediment of urine speci- 
mens with an equal volume (one cubic centimeter) of the acid 
reagent and diluting with sterile saline solution after thirtj' min- 
utes incubation with occasional shaking, the washed sediment was 
planted on six tubes of glycerol crj’stal \’iolct potato medium for 
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each specimen of urine and for each of the acid reagenfe tested. 
Thus one hundred and forty-four tubes of medium were planted 
from the twenty-four urine specimens for each reagent tested. 
The planted potato culture tubes were incubated at 37^C. and at 
weekly intervals were examined and the amount of growth found 
was recorded. AH positive macroscopic findings were checked by 
examining smears stained b3’' the Ziehl-Keelsen method for the 
presence of acid-fast bacilli. The results of these findings are 
recorded in table 1. 

The findings recorded in table 1 indicate that there is a slight 
superiority of the 5 per cent oxalic acid reagent over the 6 per 
cent sulphuric acid reagent in that the use of the former with 
urines results in a smaller percentage of contaminations and a 
slightly greater percentage of isolations of tubercle bacilli. This 
agrees well vith the results recorded preriously for tuberculous 
sputums in which the 5 per cent oxalic acid reagent jdelded 88 
per cent isolations of tubercle bacilli and 15 per cent contamina- 
tionSj as compared to 78 per cent isolations of tubercle bacilli 
and 28 per cent contaminations vith the 6 per cent sulphuric 
acid reagent. 

n. THE ISOLATIOX OF TUBERCLE BACILLI FROil DvFECTED TISStFES 
WITH THE OXALIC ACID REAGENT OR THE SULPHURIC 

ACID REAGENT 

In this experiment tissues were obtained from four dogs and 
four rabbits previously given intravenous injections of different 
amounts of fine suspensions of \drulent human tubercle bacilli 
(Gluckson). After a lapse of four to fourteen days after the 
injection of the tubercle bacilli, the animals were killed by electro- 
cution and specunens of five different tissues, namely, lung, liver, 
spleen, kidnej'^, and bone marrow, from each animal were used 
for the isolation of the tubercle bacilli from the tissues. A speci- 
men of the tissue usually a piece about the size of a pea was finely 
ground up in a porcelain mortar using about three to five cubic 
centimeters of 0,9 per cent saline solution to obtain a good 
mixture. About 1 cc, of the tissue suspension in the saline solu- 
tion, as free as possible from large lumps, was submitted to the 
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routine isolation technique for tubercle bacilli using either an 
equal volume (1 cc.) of the 5 per cent oxalic acid reagent or of the 
6 per cent sulphuric acid reagent and after incubation and dilution 

TABLE 2 

ACompahisok or the OxamcActd Reagent ttith the S trLPHUHicAaD R eagent 
F on THE Isolation* of TuBEncLE Bacilli from In-fected Tissues of 
THE Dog ant Rabbit 
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■* fp!p<‘n frona this do;; was not studied. 


v.-ilh saline solution, the centrifugate planted upon the glycerol 
wftter-erj*fitrd v'iolct potato medium and incubated. The quan- 
tity of tubercle bacilli injected intravenously into the dog.'? or 


























OBSEEVATIONS ON ISOLATING TUBEECLE BACILLI 139 


rabbits varied from 1.0 milligram to 0.000,001 mgm. per pound 
body weight of the animal that was injected. 

The findings in this experiment are recorded in table 2 as the 
number of potato culture tubes found positive from each speci- 
men of tissue taken from the different organs, following the use 
of either the oxalic acid or sulphuric acid reagent; a maximum of 
five tubes having been planted for each specimen of tissue taken 
and submitted to examination for tubercle baciUi. 

The results of the stud}'' Tsith infected animal tissues recorded 
in detail in table 2 become more eiddent when the findings are 
summarised as given in table 3 and when the number and per- 
centage of contaminations are also noted. 

TABLE 3 

StTMiTART OF COMPARISON OF THE OXALIC AciD ReAGENT VfTTH THE SUEPHUEIC 

Acid R,eagent for the Isolation of Tubercle Bacilli from 
Tuberculous Animal Tissues 


1 

1 

EEAGE^'T USED IS ZQUAh VOLCTE 

TOTAIi 
KCllBER or 
POTATO ctri/- 
TUBE TUBES 
USED FOB 33 
TISSUE SPECI- 
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NUMBEn j 
or TUBES 
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FOB 

TUBERCLE 

BACILLI 

1 

NUMBER 
or TUBES 
CONTAill- 
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PER CENT 
ISOLATION 

or 

TUBERCLE 

BACILLI 

PER CENT 
CONTAMI- 
NATIONS 

5 per cent oxalic acid .... 

195 

138 

26 

71 

13.8 

6 per cent sulphuric acid. . . . 

195 

134 

39 

69 

! 20.0 


It is evident from the results recorded in tables 2 and 3 that the 
5 per cent oxalic acid reagent possasses a slight but definite ad- 
vantage over the 6 per cent sulphuric acid reagent for isolating 
tubercle bacilli from infected tissues. The results are not so 
evident when the munber of positive findings for tubercle bacilli 
are considered from the standpoint of the tissues tested as when 
the number of positive culture tubes are noted. It is especially 
significant that the number of contaminated tubes was higher 
vdth the sulphuric acid reagent than -with the oxalic acid reagent. 
These findings with tissues corroborate those pre\'iously recorded 
•with sputums and bear out the findings "with urines in indicating 
that the o per cent oxalic acid reagent possesses a decided, though 
slight, advantage over the 6 per cent sulphuric acid reagent for 
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destroying cont animators and increasing the munber of positive 
cultures obtained from the use of the acid glycerol -water-crystal 
riolet potato cylinder method for detecting tubercle bacilli in 
suspected tuberculous materials. 

in, THE ISOLATION OF BO\TNE TUBERCLE BACILLI 

In our earlier experiments performed to perfect the method of 
isolating tubercle bacilli from tuberculous materials when present 
in small numbers the magnitude of the problem prevented an 
exhaustive study with bovine tubercle bacilli and most of the 
tests with this organism were restricted to the use of a number 
of laboratorj' strains which had been imder artificial cultivation 
for some j’ears. Although it was noted at that time that the 
potato medium supported the growth of small numbers of bovine 
tubercle bacilli slightly less efiiciently than it did human tubercle 
bacilli, the differences were not especiallj' striking and par- 
ticularly so since the potato medium was found to be the best 
nutrient medium, of all the mediums tested, for supporting the 
growth of small numbers of bovine tubercle bacilli. *Short]y 
after the glycerol water-crj’stal \nolet-potato method was de- 
scribed by us Dr, William H, Feldman'^ found in tr3'ing to use this 
method for isolating bov-ine tubercle bacilli that it did not give 
as gratifying results as when isolating human tubercle bacilli and 
asked us to corroborate his findings and if possible find out the 
reason for this difference in bcha^^or of the borine and human 
bacilli. Accordingly strictly borine specimens were immediately 
obtained from the govenunent inspectors* e.xamming cattle at 
the Denver Packing Houses. 

In this experiment was included an e.xamination of sixteen 
sperimens taken from various organs in definitely tuberculous 
cattle ns they came from the Denver slaughter houses on the day 
of inspection immediately after killing the cattle. The technique 
followed for isolation was 'identical to that preriously reported 
elsewhere for the oxalic or sulphuric acid glycerol watcr-crj'st:d 

* tVV s.rc enstefui to Dr. T. A. Shiplri’- r>nd his asihtants of tho .Moat Jnsp<-c- 
tion <;f (he IJnitwl Bureau of .-Inimn! Indnstry for tivJr 

fourtc-sy ir; .«-upp!yinG: p-atlioloricai 
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\iolet-potato cylinder medium method. Two reagents, namely 
6 per cent sulphm-ic acid or 5 per cent oxalic acid were used for 
preliminar}^ sterilizing to remove the contaminators. Six culture 
tubes containing glycerol water-crystal ^^oiet-potato cylinder 
medium were used for planting from each specimen of tissue, so 
that in all 96 tubes were used for each acid reagent. In addition 
to testing by the culture method, two guinea pigs were given the 
ground tissue material by subcutaneous injection in order to com- 
pare the efficiency of the culture method with the guinea pig method 
for the detection of bovine tubercle bacilli in bo\dne material. 

Out of sixteen tissue specimens used, which included lung, 
liver, bronchial, mediastinal and mesenteric glands, seven speci- 
mens proved positive by the sulphuric acid reagent method and nine 
specimens proved positive by the oxalic acid reagent method, 
while all the specimens were positive by guinea pig inoculation. 
On the basis of the culture tubes planted, the sulphuric acid re- 
agent method revealed twenty tubes out of ninety-six or 21 per 
cent positive isolations, while the oxalic acid reagent revealed 
twenty-four tubes out of ninety-six or 25 per cent positive isolations. 

It is natural that the question of the cause of these inferior 
results with the culture method should merit elucidation in order 
to attempt to remedy the deficiency if possible and better adapt 
the culture method to include the detection of boidne baciUi. 
Naturally the solution resolves itself to determining whether the 
poor results are due to the toxicity of the reagents used to destroy 
the contaminators or whether the deficiency of the medium is 
accountable, the latter being suggested as a result of the earlier 
studies with laboratory strains of hoviae bacilli. 

In order to determine whether the toxicity of the acid reagents 
was accountable, the effect of 6 per cent sulphuric acid, o per cent 
oxalic acid and 3 per cent acetic acid on freshly isolated bo^dne 
tubercle bacilli was studied. For this purpose one cubic centimeter 
of a finely divided supension of recently isolated boi-dne tubercle 
bacilli* containing one milligram, 0.01 or 0.0001 mgm. were mixed 

^ Some of the strains used in this and subsequent experiments were obtained 
from Dr. H. C. Sweany of the City of Chicago iMunicipal Tuberculosis Sani- 
tarium, and from Dr. Wm. H. Feldman of the Mayo Foundation. 
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Avith one cubic centimeter of the reagents above being tested. Af- 
ter incubation of thirtj' minutes at 37’C. the mixture was diluted 
to ten cubic centimeters with sterile saline solution, centrifugated, 
decanted and the residual material was planted on tubes of the 
gl 3 ’'Ccrol water-crjistal idolet-potato cylinder medium. Hie growth 
obtained at incubator temperature (37°C.) was compared vith 
the growth obtained in control culture tubes in which the tubercle 
bacilli were planted after treatment with 0.9 per cent saline solu- 
tion alone without the use of the acid reagents. 

The findings in this experiment revealed no difference in the 
grovdli of bacilli on the control tubes as compared to the experi- 
mental tubes in wliich the bacilli had received the preliminarj' 
treatment with the oxalic or sulphuric acid reagents, indicating 
that these reagents are practicallj’- innocuous to the recentl}' iso- 
lated bo-cine tubercle bacilli in the concentrations and manner 
tested which is that outlined in the oxalic or sulphuric acid 
glj'-cerol water-crj'stal violet-potato cyiinder method. This lack 
of harmful effect of the acids upon the bacilli in concentrations 
of an equal volume of 5 per cent oxalic acid or 6 per cent sulphuric 
acid was also confirmed bj"^ treating the tuberculous bovine speci- 
mens with either of these reagents and injecting the saline washed 
sediment into guinea pigs and comparing the findings with those 
obtained by inoculating guinea pigs in similar manner with the 
imtreatcd specimen of tuberculous tissues. The tuberculosis 
de\X'loped in the controls and in the test guinea pigs to a like ex- 
tent. These findings would therefore appear not to incriminate 
the oxalic acid reagent or the sulphuric acid reagent in accounting 
for the unsatisfactory results obtained in isolating bovine tubercle 
bacilli from fresh bovine tuberculous materials. There remains, 
therefore, the problem of determining whether the deficiency of 
the medium ns a nutrient for .small numbers of bonne tubercle 
bacilli can account for the unsatisfactorj'- results obtained. This 
experiment was rather cxtensivelj'- pursued and can be divided 
into two parts; one (a) to note whether glj-cerol was detrimental 
and what concentrations if an\' could be u.scd for growing small 
number.s of bovine IuIktcIc bacilli and the other (b) to dclenninc 
the comparative nutrient value of various mediums for growing 
bovine tubercle bacilli. 
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a. Determination of the optimum concentration of glycerol in the 

medium essential to growing the bovine tubercle bacillus 

The optimum concentration of glycerol for growing human 
strains of tubercle bacilli when the latter are present in small 
numbers was previously found to be about 2 to 3 per cent con- 
centration in the potato nutrient medium. The concentration 
of glycerol used in the crj^stal ^dolet potato cylinder medium was 
so adjusted that the final concentration (using 6 per cent glycerol 
water) after introducing the planting fluid, etc. was 2 to 3 per cent. 

The optimum concentration of glycerol for the growth of 
laboratory strains (several years of artificial cultivation) of bovine 
tubercle bacilli was previously (Corper and Uyeh) found to be 
about 2 per cent in potato broth agar medium. Since there is 
a possibility of change in glycerophilic property of tubercle baciUi, 
especially during long artificial cultivation in the laboratory, the 
optimal glycerol concentration in the medium for the growth of 
small numbers of recently isolated strains of bovine tubercle 
bacilli was also determined. 

In this experiment one cubic centimeter of pure glycerol varying 
in concentration from 0.0 to 10 per cent in distilled water was 
used in the crystal violet potato cylinder medium, and on this 
medium was planted varying amounts of a number of recently 
isolated bovine strains of tubercle bacilli in fine suspensions. 

It was surprising to note that all the recently isolated strains 
of bo\Tne tubercle bacilli tested grew equallj'' well in the potato 
mediums regardless of the amounts of glycerol added from 0.0 
to 10 per cent showing that a wide range of glycerol can be used 
and that this factor is not pertinent for the isolation of small 
numbers of bovine tubercle baciUi on the potato cylinder medium. 
In order to further confirm this point experiments are now in 
progress to determine the effect of glycerol in the potato medium 
on the isolation of bovine tubercle bacilli from infected tissues. 

b. A comparative study of various mediums as nuirients for the 

growth of bovine tubercle bacilli 

A study of various mediums as nutrients for small numbers of 
recentlj’’ isolated bovine tubercle bacilli has not advanced far 
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enough to make a definite report and therefore only the genera] 
plan of this phase of the study n*ill be submitted, reserving the 
report of the results obtained for a subsequent article. 

Among the mediums in contemplation for use and already under 
test for determining their nutrient value for growing small nimi- 
bers of recently’’ isolated strains of bovine tubercle bacilli and for 
isolating small munbers of bacilli from bo^dne tuberculous materials 
are included gl3Derol broth-gentian violet egg medimn (Petroff), 
glycerol broth egg medium (Dorset), Evanoff-Sweany’s' cream 
medium, glj'cerol water-crj'stal \dolet-potato medium, plain sweet 
potato cylinder medium, gl3Derol water sweet potato C3dinder 
medium, Jerusalem artichoke C3dinder medium (ndth and without 
gl3'cerol), potato milk medium, potato cream medimn and others. 

It is hoped thus b3' stud3’ing the nutritive value of various new 
substances, as well as suggestive combinations, to increase the 
culture efficienc3'' especially for determining the presence of small 
munbers of tubercle bacilli in bo\nne tuberculous materials and 
finall3' if po.ssible to de\nsc a simple single medium to serve for 
both hmnan and bovine tuberculous materials, 

STUDIART 

In verification of previous findings reported for sputums it 
was found that a 5 per cent oxalic acid reagent, for destro3'ing 
contaminators in the culture method for the diagnosis of tuber- 
culosis, also proved slight 13'^ superior to a G per cent sulphuric 
acid reagent with .specimens of urines and infected animal tissues. 
I'lie superiorit3' of the oxalic acid reagent expressed itself in a 
slightkv higher percentage of positive culture tube findings in 
addition to a lower percentage of tubes contaminated and a lesser 
detrimental effect in comparative to.xicit3' tests with su.spcnsion.s 
of tubercle bacilli. 

The use of the oxalic or sulphuric acid glx’cero! water cr3'sfal- 
violet potato cylinder method for detecting the presence of bovine 
tubercle bacilli in tissues was less satisfactory* than for detecting 
human bacilli. The explanation for this resides in the inadequacy 
of the potato medium and not in the oxalic or sulphuric acid re- 
agent.s used for destrovdng cont.'uninatore nor in the glv’cerol used 
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as part of the gl^’-cerol water cr3"stal-\aolet potato C3^1iiider medium. 
The potato medium has thus far proved to be the best medium, 
of the mediums tested, for growing small numbers of bovine 
tubercle bacilli and investigations are now in progress to find a 
more suitable nutrient for the boidne tubercle bacilli present in 
bovine tuberculous tissues. 

Appreciation is due L. D. IVIiller and Margaret Uyei for assisting with the 
technical phases of this study. 
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THE DIRECT CALCULATION OF THE VOLUTME AND 
HEMOGLOBIN CONTENT OF THE ERYTHROCYTE'*' 


A COSfPABISOK WITH COLOE INDEX, VoLTJilE InDEX AND SaTUEA- 
TioN Index Determinations 

M. M. WINTROBE 

Department of Medicine, School of Medicine of Johns HopJnns University 

Knowiedge of physical variations in the erythrocyte which 
take place in the various anemias has been much hampered by 
the inaccuracy and inadequacy of hematologic technic. These 
defects until recently have passed unchallenged and even today 
the gross errors of the commonly used methods of estimation of 
hemoglobin and the wide variation in the gram-equivalent 
accepted as 100 per cent or ^'normah^ for the various hemoglobino- 
meters is by no means generally appreciated. Advances in our 
knowledge have been further impeded by a lack of sufficiently 
well founded standards of the normal. It is only in the past few 
years that an attempt has been made to supply accurate standards 
for the normal red cell count, hemoglobin and volume of packed 
red cells 

The color index affords a good example of the confusion and 
inaccuracy which is quite common. This index is meant to 
express in a given case the relative amounts of hemoglobin and 
erythrocytes in proportion to the normal, or, what is the same, 
the average hemoglobin content of the eiydbrocydes of the sample 
in proportion to the hemoglobin content of the erythrocjdes of 
normal blood. For this index to be of any value it is essential 
that the technic of the hemoglobin and erythrocjde determina- 
tions which enter into its calculation be accurate and, furthermore, 

*Read before the Ninth Annual Convention of the American Societj’’ of 
Clinical Pathologists, Detroit, hlichigan, June 20-2.3, 1930. 

t Work done in Department of Medicine, Tulane University. 
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it is necessary that correct standards for normal be employed. 
Generally speaking neither of these reqnisites is met in the every 
daj' color index determination. The hemoglobinometer employed 
is frequently inaccurate and furthermore, 100 per cent or normal, 
as given by the various instruments, represents a wide range of 
values which vary from 13.8 grams of hemoglobin per 100 cc, of 
blood on the Dare instrument to 17.2 grams on the Sahli. The 
marked discrepancy in the value accepted as 100 per cent rcfiects 
the inaccurate foundation on which our conception of the normal 
has been based. 

Further error arises from the fact that recently made accurate 
erythrocj'te counts in healthy indi\dduals”**"'^* indicate that the 
value which has been a.ssumed to be normal or 100 per cent in 
the calculation of color index, namely five million erythrocytes, 
is not correct, the average erj-throcjde count in normal men being 
distinctly greater than this figure. Again, the fact that the 
"normal” appreciably differs in the two sexes, is another obvious 
source of error. 

The temr "color index” is in fact an unfortunate choice and one 
of the most important arguments wliich can be brought against 
this index is the erroneous conception to which the term has given 
rise. Because in pernicious anemia the color index is greater th.an 
1 whereas in the "secondarj'” anemias this index is low, there is a 
general impression that in the former disease the erythroerte is 
supcr.=aturated with hemoglobin, whereas in the "secondarj'” 
anemias the reverse is found. Color index, however, doe.s not 
measure the hemoglobin saturation of cells, but rather their 
hemoglobin content'. Direct c.alcuIations of the volume and 
hemoglobin content of the erjdhrocjdc indicate that in anemia 
one of the essential changes is an alteration in the average size 
of the eraihrocyte.'^. Increases or decrcfu^cs in the amount of 
hemoglobin contained in the cells are, with the exception of certain 
137)05 of .anemia, proportional to alterations in the size of the 
It should perhaps be pointed out that direct 
CHlculftiions of the volume and hemoglobin content of erythro- 
C 3 'tcs, as tvell as the various indices, refer onh* to mean values 
and give no information concerning the individual cells. Bearing 
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this in mind it can be said that supersaturation does not occur in 
pernicious anemia^^'^®. In fact, it is probably true that the 
average erythrocjle in disease never contains more hemoglobin 
per unit volume than is found m the normal coipuscle. The 
erroneous conception regarding the hemoglobin content of the 
erythrocytes in the anemias may be directly attributed to the use 
of such a vague and inaccurate term as “color index.” 

The volume index of Capps, ^ and the saturation index of 
Haden*^ suffer from imperfections similar to those of the color 
index. These defects cause me to favor the direct calculation of 


TABLE 1 

Relation Between Corpusculab Constants and the Indices 


f Hemoglobin 
Color! _ j per cent 
index/ ~ ! Erj'tfarocj'tes 
I per cent 


Mean corpuscular 
hemoglobin (in • 
micromicrograms) , 


Volume! 
index / 


(Volume packed 
lerythrocjtes 
• per cent 

Er3’throcj’tes 
. per cent 


Mean corpuscular' 
volume (in cubic 
microns) 


Saturation! 
index / 


Hemoglobin 
per cent 
'V'clume packed 
erji-hrocytes 
per cent 


Mean corpuscular' 
hemoglobin con- , 
centration (in per 
cent) 


Hemoglobin 
(gm. per 1000 cc.) 
Erythracj-tes 
(millions per cu. mm.) 


Volume packed 
erythrocytes 
(cc. per 1000 cc.) 
ErythrocyteB 
(millions per cu. mm.) 


Hemoglobin 
(gm. per 100 cc.) X 100 
Volume packed 
erythrocytes 
(cc. per ICK) cc.) 


the volume and hemoglobin content of the red coipuscle. As 
pointed out by Haden® from information concerning the number 
of erythrocytes and the amount of hemoglobin m a given sample 
of blood, the actual amount of hemoglobin in the average erythro- 
cyte may be calculated by simply dmding the amount of hemo- 
globin per unit volume of blood by the number of erythrocytes 
m the same volume. Similarly the average volume of the red 
ceils of any sample of blood may he calculated by dividing the 
volume of packed red cells per unit volume of blood by the number 
of red cells per unit of volume®*’^^. The concentration of hemo- 
globin in the average ceil of the sample of blood is calculated in an 
equally simple manner by di'V’iding the amount of hemoglobin by 
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the volume of packed en-tbroeytos per unit of volume. These 
direct calculations of the volume and hemoglobin content of the 
erythrocyte are simple and clear as to their import. They afford 
a much clearer and more accurate conception of the physical 
stale of the erythrocyte in health and the alterations associated 
with disease than can be gained bj’ the consideration of the indices. 
The direct calculations e.xpress the same relationship between 
hemoglobin, volume of packed er3rthroc3d:es, and number of 
eiythrocjdes as do the indices CTable 1 ), e.xcept that the latter 
express this relationship in proportion to a supposed normal. 
As has alreadj- been pointed out, the values taken as normal are 
incorrect and besides, since a single value is taken as the equiva- 
lent of 100 per cent, the normal inter-individual variation in 
hemoglobin, number of erj’throcytes and volume of packed cr3'th- 
roc3i:es is disregarded. I believe, therefore, that this expression 
in relation to “normal” may well be sacrificed for the sake of 
greater clearness and accurac3% 

The dcsirabilitv’ of the direct calculation of the hemoglobin 
content of the er3'throc3de is further supported b3' the growing 
tendenc3' to report hemoglobin dircctl3’’ in grams per 100 cc. of 
blood. This manner of reporting hemoglobin has been proposed 
in order to avoid the confusion arising from the use of a large 
number of different values as the equivalent of 100 per cent and 
is meeting with more and more favor both in the laboratory and 
at the bedside. In the calculation of color index from data 
concerning amount of hemoglobin, reported in gram.s it is first 
ncccssarv- to convert the hemoglobin to tenns of percentage, a 
.«tep which is unnecessary when direct calculations arc made. 

In the present paper, simple methods for the calculation of tke 
volume and hemoglobin content of tlie er3'throc3'te wiU be given 
and normal values for men and women based on accurate blood 
detcnnination.s which lu-ii.i? have carried out, as well as. on blood 
detenninations reported !>>' other Investigators will be presented. 
Details of the methods in the determination of number of erythro- 
03-10:-, amount of hemoglobin and %’olurae of packed cr3'throcytes, 
as well as an anal3'si5 of their aceur.ao3% are fulh' clnhonUod in 
earlier papers and iiet>d not be repeated here. 
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In the choice of names for the corpuscular constants discussed 
in this paper the attempt has been made to defuse terms which are 
simple and yet descriptive. It is particularly difficult to find a 
suitable term to denote the volume of the indi\ddual red corpuscle 
since confusion so readily occurs with the term sometimes used to 
refer to the volume of packed red cells, namely, “cell-volume.” 
The term “individual ceil volume” is used by Haden’. This is 
still somewhat confusing. The terms which I propose, namely 
mean corpuscular volume, mean corpuscular hemoglobin and 
mean corpuscular hemoglobin concentration, are presented be- 
cause I believe they best fulfil the requisites of simplicity, clarity 
and uniformity. 


MEAN CORPUSCTJLAE VOLUME 

The volume of the average erythrocyte, or “mean corpuscular 
volume,” may be calculated for any given sample of blood bj^ 
dividing the volume of packed erythrocytes, expressed as cubic 
centimeters of red cells per 1000 cc. of blood, by the number of 
erythrocytes expressed as millions per cubic m il limeter. The 
result expresses mean corpuscular volume in cubic microns. 

The volume of packed red cells may be determined bj’- centri- 
fugalizing a measured quantity of blood in a suitable hematocrit^®. 
This instrument, once so popular, has not received the general 
usage in the clinical laboratory which it merits. Its obvious 
disadvantage is the fact that relatively expensive mechanical 
means are required to secure adequate centrifugalization. This 
fact, coupled with a general lack of appreciation of the valuable 
and accurate information which the instrument affords, probabl}’’ 
explains why^ the popularity of the hematocrit was so short lived. 
This is indeed unfortunate because with reasonable care m technic 
the determination of relative cell volume by' the hematocrit 
method is very accurate. In the blood determinations which 
113,15,17 reported, in spite of the special attention paid to accuracy’-, 
analysis of the methods employed showed that the probable error 
of the erythrocyte counts was 2 per cent and that of the hemoglo- 
bin determinations possibly^ even as high as 10 or 12 per cent, 
whereas the probable error of the hematocrit determinations was 
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0.5 per cent. Since the information derived from hematocrit 
determinations is to a large extent similar to that afforded bj' the 
determination of hemoglobin, in the face of the prevailing in- 
accurate methods of hemoglobin determination, the advant.ages 
of the hematocrit greatl}^ outweigh any possible disadvant ages. 

It has been stated that it is very doubtful whether any accurate 
measure of absolute cell volume can be obtained by hematocrit 
methods. Thus, Price-Jones^ considers that the tightness of 
packing of the cells cannot be assumed to be uniform from one 
lot to another. In reply to these objections it may be said that 
uniformity of packing can be attained by centrifugalizing the 
cells until no further decrease in total cell volume takes place. 
This is usuall}'' attained by centrifugalizing the sample for fifteen 
and almost always for thirty minutes at 3000 revolutions per 
minute. Onlj’’ occasional!}^ is more time required for complete 
packing. If, after an initial centrifugalization for thirty minutes, 
readings are made at inter^'als of five minutes until no further 
change in volume of packed cells is observed, even this slight 
error can be eliminated. 

It might be expected that by centrifugalization all fluid is 
forced out of the cell and only hemoglobin and plasma are left, 
thus mnldng it impossible to obtain a true estimate of the size of 
the cells. Some e.xperiments of Carapbelh may be mentioned in 
this connection. This investigator mixed measured amounts of 
packed red cells with equal volumes of O.G per cent and O.G per 
cent saline solutions. The former swelled but hemolysis did 
not occur. After permitting equilibrium to take place between 
cells and saline, the specimens were stirred up and centrifugalized 
again. Repeated experiments .showed that the cells in the wc.aker 
.saline solutions remained proportionately larger than the cells 
in 0.9 per cent .saline even after centrifugalization. 

.Torgensen and Warburg” coasidered that the volume of the 
blood corpu.scics is determined by osmotic forces so great that the 
force with which they are centrifugalized down is negligible com- 
pared %vitli them. They add, further, Hint the volume of colls c-s 
determined by refr.actomctric and viscosimctric methods agrees 
with the results iletermined by the hematocrit method. 
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TABLE 2 


The Voetjme and Hemoglobin Content of the Eetthroctte; Fiftt Normal 

Young Wojien 


SrBJBCT 

AGS 

' COEPCSCUSIE 

vossinc 

CDHPCfiCCXA-a 

Bsiioci-O3nt* 

coEPrscruiAn 

HSJfOGLOBIX 

COKCEirriJATIOHr 

1 

30 

cu, micTonn 

70.9 

rr 

27.0 

per CfnI 

38.8 

2 

28 

80.8 

27 A 

34.0 

3 

18 

76.6 

1 27.4 

35.8 

4 

20 

74.2 

' 27.9 

37.6 

5 

17 

77.6 

30.0 

38.7 

6 

21 

76.6 

26.4 

34.5 

7 

I 18 

78.0 

30.4 

39.0 

8 

1 24 

82.9 

29.0 

35.0 

9 

20 

73.7 

27.0 

36.7 

10 

20 

75.1 

27.0 

35.9 

11 

19 

84.2 

28.8 

34.1 

12 

20 

76.5 

27.0 

35.2 

13 

19 

75.3 

28.8 

35.6 

14 

20 

79.4 

25.8 

32.6 

15 

19 

73.8 

26.6 

36.1 

16 

20 

85.7 

27.1 

37.3 

17 

20 

81.6 

^.8 

35.4 

18 

20 

80.0 

26.3 

32.9 

19 

18 

81.3 

27.8 

33.6 

20 

23 

82.9 

30.4 

36.6 

21 

20 

82.1 

28.0 

34.4 

22 

21 

77.8 

27.5 

35.4 

23 

18 

79.8 

26.0 

37.6 

24 

19 

83.5 

27.6 

33.0 

25 

19 

82.4 

25.4 

30.9 

26 

21 

81.8 

27.2 

33.2 

27 

20 

80.1 

2 S .2 i 

35.2 

28 

22 

80.0 

29.8 i 

37.2 

29 

23 1 

83.5 j 

29.4 1 

35.3 

30 

22 

83.9 

29.8 ! 

35.3 

SI 

21 1 

80-5 

27.8 

34.7 

32 

21 * 

82.3 

29.8 

36.2 

33 

20 

80.8 

29.9 

34.9 

34 

22 

79.0 i 

28.8 

36.4 

35 

30 

79.5 

28.2 

35.5 

36 

18 

81.9 

27.8 

33.9 

37 

17 

81.9 j 

27.8 

34.1 

38 

25 

79.0 i 

25.4 

32.3 

39 

28 

77.3 

28.4 

36.8 

40 

22 

83.1 

30.9 

37.2 
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TABLE 2 — Concluded 


fvrjzrz 

ACC 

conprscrt^in 

VOLClfC 

COR?trSCCt.\R 

HEifOCrOOl.V 1 

1 

coRrxrsurrun 

iiiaiooLoiJiK 

COKCEVTltATlOV 

1 


m. mtrronf 

vv 

pfrcfnl 

41 ! 

30 

81.6 

2.5.4 ' 

34.8 

42 ; 

19 

84.8 

27.4 

37.3 

43 ! 

SO 

84.3 

29.0 

31.5 

44 i 

20 

81.4 

28. 0 

34.1 

45 i 

19 

80.8 

27.6 

34.2 

46 1 

20 

85.0 

28. 8 

33.9 

47 i 

19 

82.9 

29.0 

34.9 

48 

23 

70.6 

23.2 

31.4 

49 

24 

84.7 

29.4 

3-1.8 

50 

27 

79.1 

27.7 

35.1 

Averages | 

80.1 

28.0 

35.2 


Normal values for the volume and hemoglobin content of the 
average erythrocyte calculated from blood determinations in 100 
healthy men residing in the southern United States were presented 
in an earlier reports* In table 2 values derived from accurate 
blood determinations in fifty healthy young women, seventeen to 
thirty years of age residing in the South are rccorded*^ Figure 1 
is a histogram showing the frequency distribution of corpuscular 
volumes in the fifty normal women. The mean (80.1 cu.m ±0.3) 
and the median (S0.7 cu.p iO.3) are practically equal and coin- 
cide with the peak of the curve. The standard deviation is 3.9 
CU.M 4:0,2 and the coefficient of variation 4.9 per cent. The 
minimal and ma.ximal v.alues were 70.G cu.m and 8-5.7 cu-m- 
The.se, however, are probabty not a true index of the variation, 
extremes being usually the result of errors in technic or due to 
imperfection in the sample. Standard deviation is a much better 
measure of variation. Eighty-four per cent of the observed 
corpu.'-'cular volumes ranged between 70 cu.m and S'l cu.m which 
are the values one standard deviation on each side of the mean. 

In t.abic 3, corpuscular volumes in men and women are corn- 
parc>d. It i.s interesting to find that the value.s in the two .sexes 
.are almost identical. Calculations based on blood determinations 
reported by other investigators show an almost equal similarity 
in the values for l>oth ?t'XQS. 
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In Table 4 are found average, maximal and minimal values for 
corpuscular volume as calculated from the available reliable data 
reported by other investigators for normal young women seven- 
teen to thirty years of age. It will be noted that the values 
calculated from blood determinations by Osgood and Haskins in 
Oregon, and Haden in IHissouri are distinctly higher than those 

FREQUENCY 



Fig. 1. Htstogham Showing Fbeqgenct Disthibution of Vahlitiox in 
CobptjSctjlak Volttme in 50 Young Woiien 

The mean is indicated by a straight line, the median by an interrupted line 

found in Louisiana. A similar difference was noted in the values 
calculated for men.^^ The cause of this difference is somewhat 
conjectural. The technic followed by Osgood and by me was 
practically the same and in each series solid potassium oxalate 
was used as the anticoagulant for the hematocrit determinations. 
Haden employed 1.6 per cent sodium oxalate solution. 
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Haden" recently reported his investigations concerning the 
effect of variotis anticoagulants on cell volume. His e.xperiinenfs 
indicate tliat the employment of potassium oxalate, either in solid 
form or in a saturated solution, causes more shrinkage in cell 
^■oIume than has been allowed for either Osgood® or by me’* *®. 
Osgood found that 20 mgm. of oxalate added to 10 cc. of blood 
caused a shrinkage of 3.5 per cent, while I allowed 3.7 per cent for 


TABLE 3 

ConpcsccLAn VonTiir. V.ilces fob Pebsoxs ix Lovisiaxa 
(In cubic microns) 




i 

MEAN- 1 

WEDIAN 

CCX'JATtOK^ 


1 

Men 

100 

70.8-1=^0.49 

S0.64=t0.C2 

7.24*0.a5 

}Vr tt-S 

O.OJ 

Vronien. . . 

50 

SO Oj^f-O.CG 

80.70 *0.33 

3.80*0.19 

4.00 


TABLE 4 

Volume or Red Blood Cobpuscles ix 175 Healtht Yocxg Women 
(Expressed in cutiic microns) 


AETttOn 

yiTMIlRR i 

or i 

»riwrcT3 , 

AYrnACE : 

MAXIMCM j 

Mivxwrv 

OiKOotl and Ila'skina (Orogon)*" 

100 i 

8S.5 ! 

95.0 


Iladen (Mbs-ouri)* 

9 

02.8 

9S.1 


Gram and Norgiiard (Denmark)* 

G 

ss.o j 

91.3 

I 85.1 

Bie and MOUer (Dcaniark)’ 

10 

Sl.7 j 


' 77.9 

Wintrobc (IjOtiLsiana). 

50 

SO.l j 

I So 7 

t 

i 70 C 



Averages 

■HH 



7-1.4 


HHHb 




shrink.age when oxalate was added in this proportion, and 0.7 
per cent when 40 mgm. of oxalate were added to 10 cc. of blood. 

1 ha'cc since repeated my experiments and in .‘sixteen determina- 
tions found that potassium oxalate u.scd in the proportion of 30 
nigrn. to 5 cc, of blood eau-sed on the average, n shrink.ngc of 
5.75 j)er cent in the volume of packed er>'tbrocytes as coinjbarcd 
with file volume found in hep.arinizcd blood. The amount of 
.^hrinkags:; was not the smne for each specimen of !)lood, nor v.t.s 
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tMs variation in amount of shrinkage altogether correlated with 
the relative amount of blood plasma and the consequent variation 
in dilution. 

The difference between the original correction for shrinkage and 
the correction which these subsequent experiments indicate 
should be made, is not of sufficient magnitude to account for the 
differences in the values for mean corpuscular volume in the 
three localities mentioned. Besides, there is an appreciable 
difference between the values derived from Osgood’s blood 
determinations and those derived from my own investigations, 
althou^ the amount of correction for shrinkage was in each case 
practically the same. It is just possible, then, that the differences 
in corpuscular volume are dependent on other factors than differ- 
ences in technic^ It is hoped that further determinations wiU 
be made in other localities. 

In summing up it may be said that, on the basis of the blood 
determinations presented in this and in an earlier paper^-*, the 
normal range of corpuscular volume in healthy young men and 
women residing in the Southern United States may be considered 
to be 75 cu. AC to 92 cu.ac, while the normal range for all localities 
is about 75 cu./c to 95 cu-a^ with an average of 85 cu./z. Values 
above 95 eu.fi or below 75 cu.fi are probably a manifestation of 
abnormality.* 


XIEAN CORPUSCULAR HEMOGLOBIN 

Mean corpuscular hemoglobin — the amount hy weight of 
hemoglobin in the average red corpuscle — ^may be calculated by 
di\dding the amount of hemoglobin, expressed in grams per 1000 
cc. of blood, by the number of erjdhrocjdes expresses as millions 

* It is of interest to note that Ponder and Saslow ha%'e recently reported 
(Jour. Phj-siol., 70: 18-37. 1930) the average corpuscular volume, as deter- 
mined by an accurate and laborious colorimetric method in ten individuals, 
to be 87.1 cu.p. This corresponds closely to the mean value presented in this 
paper (8-5 cu./x) and, contrary to the expressed opinion of Ponder and Saslow, 
suggests the adequac}'- of the hematocrit method for the determination of 
erythrocyte volume. 
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per cubic millimeter. The resulting value expresses mean 
corpuscular hemoglobin in micromicrograms.* 

Calculations based on blood determinations in one hundred 
healthy young men residing in the South showed an average 
corpuscular hemoglobin of 29.27')'“. Average corpuscular hemo- 
globin based on 274 accurate blood determinations in diilercnt 
parts of the world was likewise 29.277- Figure 2 shows the 
frequency distribution of corpuscular hemoglobin values based 



ZtS Z2S Z<.S 25.5 21.5 27.5 2S.5 2S.S 80.5 31.571^ 

Fig. 2. IIistoop..\js Snowa.vn Fheqden'cy Distiubutio.v or V.muation' v> 
Coiu*csctrt..An Ilr.jJOGLOBiN is 50 Yousg \S'omf,s 

The mean is indic-ated by a straight line, the median by an intcmiptcrl line 

on delcrminations in fifty healthy young women, seventeen to 
thirty years of age, rc.siding in the Southern States, nie mean 
(27.90-/7) nnd the median (2S.OO77), which are practically identi- 
cal, coineide with the peak. The standard deviation is J.55'/7 
and (he coefTieient of v'ariation is 5JA per cent. Measuring by 
mean.-j of the standard deviation, the .significant vari.ation is 29.5 
to 29 . 57 a. Actually SO per cent ranged between these v.alues. 

* A niicr*j!ri!rra;»r:ini i« tho rnillimUh of a miljionth jxirt of .a or 
X I» is abbrfvs'it«?d l»y th** Grwk h.'ltor.'? 77- 
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In table 5 corpuscular hemoglobin values in the men and women 
examined in Louisiana are compared. These further determina- 
tions support the conclusions reached in an earlier report/^ 
namely, that there is no appreciable variation of corpuscular 
hemoglobin in respect to sex. 

In table 6 corpuscular hemoglobin values calculated from data 
available for 175 healthy women seventeen to thirty years of age. 


TABLES 

CoBPTJSCXILAK HEMOGLOBIN VaLTTES FOR MeN AND WoMEN IN LOUISIANA 
(Expressed in micromicrogratns) 



inniSEa 

STEAK 

SIEDIAK 

STAKDAED 

EEVIATIOK 

COEFEICIEKT 
OF VAEIATIOK 

Men 

100 

50 

29.18*0.17 

27.96*0.15 

29.S9dbO.21 

28.00*0.18 


percent 

9.18 

5.54 

Women. . . 


TABLES 

Corpuscular Hemoglobin Values fob Healthy Young Women 


(Expressed in micromicrograms) 


AUTHOE 

KCITBEE 

or 

WOITEK 

! 

A%'EBACE 

MAXIiTUM 

MiKnimi 

Osgood and Haskins'® 

100 

28.5 

32.4 

23.7 

Haden* 

9 

31.3 

31.8 

30.0 

Gram and Norgaard® 

6 

27.9 

28.9 

27.1 

Bie and ^loller' 

10 

28.1 



Wintrobe 

50 

28.0 

30.9 

25.4 





Averages - 


28.4 

31.8 

24.7 






residing in different parts of the world, are given. The average 
of these corresponds closely udth the average in 274 healthy men. 
There appears to be no great variation in corpuscular hemoglobin 
in the different localities considered. On the basis of the data at 
present available it can be said, then, that the normal corpuscular 
hemoglobin in the young adult is 28 or 2977, while the range of 
normal is 26.5 to 31.577. 
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MEAN- CORPUSCtTLAR HEMOGLOBIN CONCENTRATION 

The hemoglobin concentration of the average red corpu?cle 
may be calculated by dinding the amount of hemoglobin, ex- 
pressed in grams per 100 cc. of blood, by the volume of packed 
erjdhrocytes, expressed as cubic centimeters per 100 cc. of blood. 
Tlie resulting value, multiplied by 100, expresses the mean cor- 
puscular hemoglobin concentration in per cent. 


FREQUENCY 



IxG. 3. HrsTOGiwsr Show.vg FrtKQUE.vcy DisntrBirno.v or Vajiiatios' ix 
ConrocvLui IlE\!Oc;i.oni.v Coscentiiation' ix 50 Youxo Woven’ 

'1110 mean is indicated by a Ptraiglit line, the median by an interrupted line 

In view of the fact that the manner of distribution of hemoglo- 
bin in the red coll is still unsettled, the term “concentration,” 
implying as it does a state of solution, is used with some hesitation. 
However, since the relationship here considered is one of weight 
to volume, namely the amount of hemoglobin in proportion to 
the volume of the erythrocyte, the term “corpusculsir heniogiobin 
concentration” or, more briefly, “corpuscular concentration” is 
U’sed to express this relationship on the excuse of being rlcscripiivc 
.and convenient and not with any implication as to the manner of 
db'friiiution of the hemoglobin. 
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The average corpuscular concentration based on blood determi- 
nations in one hundred healthy jmung men in Louisiana, was 36.6 
per cent, whereas the average of calculations based on 231 
determinations on men of the same age group in different parts 
of the world was 34.6 per cenV^. Tigure 3 shows the frequency 
distribution of corpuscular concentration values based on blood 
determinations in fifty healthy women seventeen to thirty years 
of age, residing in the South. The mean (35.2 per cent) and the 


TABLET 

CoKrUSCTTLAR HEMOGLOBIN Co.VCEX'TKATION VALUES FOR MeN AND WoMEN IN 

Louisiana 



:7X7MBEE 

or 

fitTBJECTS 

1 

! iiEAX 

j 

ilEDrAX 

ETAjn>AED 

DEVIATIOJ; 

COEFFiaEN'T 
or VARXATIOK 

Men 

100 

36.6=fc0.2 

36.2=fc0.3 

3. 0:^0. 1 


Women.. . 

50 1 

35.2=i=0.2 

35.1=fc0.2 

1.8=fc0.1 1 

iheh 


TABLE 8 

CoBPCscuLAR Hemoglobin Concentration Values for Normal Young Women 


AtTTHOR 

XOUBEE 

1 or 

1 SUBJECTS 

j 

1 AVERAGE 

■ 

iaKiMUM 

Osgood find Haskins*® 

100 

32.2 

33.7 

29.0 

Hsden®. 

9 ! 

33.7 

34.4 

32.2 

Gram and Norgaard®. 

6 

31.7 

34.1 

30.9 

Bie and MoUer* 

10 

34.4 

Wintrobe 

50 

35.2 

39.0 

31.4 


Arerages | 


33.3 

35.4 I 

30.0 





median (35.1 per cent) coincide with the peak. The significant 
variation on the basis of the standard deviation of 1.8 per cent, is 
33.4 to 37.0 per cent. Actually 80 per cent ranged between these 
values. 

In table 7 corpuscular concentration values in the men and 
women examined in Louisiana are compared. As was the case 
with corpuscular voliune and corpuscular hemoglobin, corpuscu- 
lar concentration shows no significant variation in respect to sex. 


xmericat; jourkal of cvrfncAi. PATBOhoar, vol. i, i;o. 2 
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Corpuscular concentration values based on determinations made 
on 175 young women in different parts of the world arc shown in 
table 8. The average of these values corresponds closely with 
the average in 231 healthy young men. From the data at present 
available it appears, then, that the average hemoglobin concentra- 
tion of the red cell in the normal young adult is 35 per cent while 
the range of normal is appro.ximatel}' 33 to 39 per cent. 

ILLUSTRATION OF METHOD OF aVLCULATION 

A sample of blood contains 5.5 million red blood cells per cubic 
millimeter, 15.5 grams of hemoglobin per 100 cc. of blood, and 45.2 
cc. of packed red cells per 100 cc. of blood. Then, 

452 

Mean corpusnilar volume is — = S2.2 cu. ft 

165 

Mean corpuscular licmoglobin is — = 28.2 ty 

5 5 


Mean corpuscular hemoglobin concentration is • — X 100 = SL3 per cent 

45.2 

It is not within the scope of this paper to present the details of 
corjiuscular volume, corpuscular hemoglobin and corpuscular 
concentration determinations in the various tj^ics of anemia. It 
may be mentioned, however, that I have found these calculations 
of great value in affording a clearer conception of the alterations 
in the pln-sical state of the erythrocj^es associated with wariou-s 
diseases. In the diagnosi.s of pernicious unernin and sprue corpus- 
cular volume determinations have proved to be of particular 
value. Although mean cell diameter is not alwa3'.s significantly 
greater than normal in these diseases’-, I have found mean corpus- 
cular volume alwaj's distinctb' greater than normal during the 
stage.s of relapse. Differences in the she of er.vUiro(‘3'tes arc 
prohahl.v present in all dimcn.sions. Thus differences which may 
be insignificant when onh- one dimcn.«ion such as diamchT h 
measured, arc roadib' noted wlien rorpu^-cular volume is ealeu- 
lafcd. Although it might he expected that the small and 
dinfortrt] colls found in the blood of patient-' .suffering from perni- 
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cious anemia would tend to lower tlie mean volume of the cells, 
actually the effects of even marked anisocytosis and poiMlocjdosis 
have not been found to be sufficient to reduce mean corpuscular 
volumes below values which are significantlj^ higher than normal. 

Finally it may be mentioned that a most interesting feature of 
blood determinations in a large series of anemias of all types is 
the possibility that all anemias may be subdi-^dded into four 
distinct classes on the basis of differences in the size and hemo- 
globin content of the erj’t-hrocytes.^® 

SUMMARY 

The inaccuracy and inadequacy of hematologic technic is 
pointed out and the vagueness and inaccuracj'- of the color and 
other indices discussed. For reasons of simplicity, increased 
clarity and greater accurac}'-, the direct calculation of the average 
volume of the red blood corpuscle, the amount of hemoglobin it 
contains, and the ^^concentration” of hemoglobin in the ceil is 
proposed. Simple methods for such calculations are presented. 

Normal values for corpuscular hemoglobin, corpuscular volume 
and corpuscular hemoglobin concentration, calculated from ac- 
curate blood determinations carried out in different parts of the 
world, are given. These may be summarized as follows : 

1. The quantity of hemoglobin in the average erjdhrocyte 
(mean corpuscular hemoglobin) of the blood of a healthy young 
adult is 28 to 29 micromicrograms. The range of normal is 
26.5 to 31.577. 

2. The volume of the average erythrocyte (mean corpuscular 
volume) of the blood of a healthy young adult residing in the 
southern United States is 75 cu./x to 92 cu.fx. In other localities 
for which blood determinations are available, the average corpus- 
cular volume appears to be somewhat greater than this. On the 
basis of accurate data at present available the extreme variation 
of corpuscular volume in all localities may be considered as being 
75 to 95 CU.M, while the average corpuscular volume may be taken 
to be So eu./i. 

3. The proportion of hemoglobin in the average erjdhrocjde 
(mean corpuscular hemoglobin concentration) of the blood of a 
healthy smung adult is 33 to 39 per cent and averages 35 per cent. 
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No difierences in corpuscular volume, corpuscular hemoglobin, 
or corpuscular hemoglobin concentration have been observed in 
respect to sex. 
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GASTEIC MANIFESTATIONS OF LYFIPHATIC 
ALEUEEMIA (PSEUDOLEUI^EMIA GASTEO- 
INTESTINALIS)* 

K;^’'0 IKEDA 

Pathological Laboratory of the Charles T. Miller Hospital and the Medical Service of 

the Miller Hospital Clinic, Saint Paul, and Department of Pathology, University 
of Minnesota Medical School, Minneapolis, Minnesota 

Development of major clinical symptoms in association with 
extensive infiltration of the stomach in various forms of lympho- 
matous disease (Ijonphomat-osis) is considered uncommon. A 
presumptive diagnosis may be ventured by biopsj’- of the local 
mass or of the peripheral node at operation. Without such 
biopsy and in the absence of a palpable spleen or peripheral 
masses or of a leukemic blood picture, clinical diagnosis may 
become well nigh impossible. Gastric defoimities reproduced on 
the roentgenograms may easily be interpreted as due to cancer. 

EEPORT OF CASE 

A male, seventy-one years of age, a mild diabetic for about twenty years, 
obese and comparativelj' healthy, complained of a continuous dull pain in 
stomach, in I'iovember, 1921. This had been present for many years and was 
relieved only partially by soda. In January, 1923, the condition became acutely 
aggra\^ated. Self-induced vomiting relieved the distress. The vomitus con- 
tained particles of food ingested two days before but gastric lavage sometimes 
failed to recover raisins eaten the night before. Gastric analysis showed free 
hydrochloric acid 38° and total acidity 54°. Stools were negative for occult 
blood. There was indefinite soreness over the epigastrium but a mass could 
not be palpated. Roentgen examination showed a slightly enlarged, hj'potonic 
stomach with a retention of barium for twenty-eight hours. The pylorus could 
not be made to fill properly and the duodenal cap was poorly made out. A be- 
ginning carcinoma or a concealed ulcer, at the pylorus, with retention was 
considered a possibilitj^ both clinically and roentgenoIogicaUy. No definite di- 

*Read before the Ninth Annual Convention of the American Society of 
Clinical Pathologists, Detroit, Alichigan, June 20-23, 1930. 
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agno?is was reacbcKi at the time, however, and the patient continued to Ik? treatoi 
s.\*niptomatically with indifferent results. IMore or less gastric distress wx? 
present every day, especially after meals. December 1, 1025, the patient de- 
veloped acute epigastric pain with vomiting and unusual amounts of p«. 
Roentgen examination at this time showed an enlarged stomach with slugchh 
peristalsis and spastic deformiU’ at the pylorus. The duodenal cap showed a 
definite filling defect. A small amount of barium residue was noted at the cud of 
forty<'ight hours, Roentgen diagnosis of clironic duodenal ulcer with .acute re- 
tention was made. Laporatoray was performed. A large masc about the sire of 
an orange oljstructing the orifice was found in the region of the pylorus. Hie re- 
gional Ijnnph nodes were enormously enlargc-d, quite hard on palpation and ex- 
tensively in-volved. The head of the p.ancrcas w'as also involved in the mass. 
The liver showed no eridcncc of metastasis. A gastro-enterostomy was fver- 
formed. Diagnosis of probable carcinoma of the stomach was made without 
biopsj'. Before operation, the hemoglobin was 92 per cent, crjihrocytc count, 
.a, *100, 000 and Icukocjie count, 18,300. The latter w'ns 7,250 two weeks later. 
Three weeks later, a second Inporatomy was performed to relieve intestinal o!’- 
struction due to .adhesions. The gastric tumor was noted to Ijc constd^'raWy 
re<luce<l in sire at this time. 

Subsequent Iiistorj' w'a« like that of an usual mild diabetic whose urine sugar 
w.as controlled by diet and whoso blood sugar was never over 0.285 p'^r cent. 
Tlic patient av.as well built, rather obese, weighing about 78 kilogram.®. lie 
pre.«cntcd himself, from time to time, for various minor ailments such as chronic 
urcthriti.s, bibteral otiti.s metUa, impairment of vBiotj duo to hyaline degenera- 
tive .spots in the loft macula, ct cetera. 

In Deccral>er, J92-S, the p.afient for the first time comphincxl of intennittent 
heart beats. Elcctroc.ardiognira3 showed left and right ventricular extr.'s* 
?y.<. foie's. Blood pressure was 110 mm. sjestolic and 55 mm. diastolic and poke 
58 per minute. 'Flic cardiac condition l>ec.ame progressively worse and in April, 
1929, edema of both legs and irregularity of pul.^c dcvelopHl. In August, 1929, 
the cnl-STgement of axillary and inguinal Ij-mph nodes wa.s noticed for the first 
time. In September, 1929, hemoglobin wa-s 70 per rent, eiythnyyte count, 
‘{,010,000 and leukocyte count, 15,000 with a differential count .showing iifulro- 
philxs, 49 per cent, Ij'mphwj'tes, -17 jkt cent, inonocjio®, 3 jKr cmi and ro-itav 
phi!'?;-'. 1 j-x?r a-nt. 

C>n January .33, 1930, swelling of the right abdomen and swelling and jnin in 


ic left fi'g dr'vrlope<i. R<-gion.a! gbridn incre.x'-ed j.’i size ,'ind numlxT, eouic )n 
he axiii.i knving re.ached the size of a hen a egg. A few node-*, dhertte, inovs 


and fairly rvH in conristenec, were palpable in the nc-ck. The hifosoglobin 
■55 per ci’Kl, f iythror\-tc c«.nint, kukoryte count, IS, 500 with a difie.'^ 

Cfcti.a! <s'is!n{ '■"hovlng 55 p.r rent nciitrophiles^ .{3 pT cent lyrnpljoeytc and ^ 
pf r cert rrsorsrszjie^*. No ffUhnloriea! form-s of hunphoex-t/" werr in tl •’* 
study of {h“ S I'wa] «rfrirars. Biop-y of an axiilarj" rfzde w.s“ d'Hie on I’fhnt-.rj* "* 
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to determine whether the cause of the adenopathy was due to Hodgkin’s disease, 
leukemic infiltration or metastatic carcinoma. Histologic diagnosis was leuke- 
mic infiltration of the ljunph node. 

, On Februaiy 10, 1930, the patient died of circulator^’ failure. 

>rEcnopsY 

The bod^' was that of a w'cll develoj>ed, obese, adult, white male 170 cm. long 
and appro.ximatelj' S2 kgm. in weight. The bodj’ was embalmed and several 
trochar punctures were present in the abdominal wall. The skin and the mucous 
membrane showed a moderate degree of palor. A long surgical scar 15 cm. in 
length was noted in the upper abdominal irall to the right of the mid-line. The 
cenical nodes were palpable, those on the left anterior triangle were quite 
prominent. The a.xillar}' nodes were swollen and protruded prominently on 
both sides along the anterior axillary line, some appro.^imating 6 cm. in diameter. 
The inguinal nodes were likewise enlarged. They were discrete, well encapsu- 
lated and soft. The cut surface was pinkwh-white, homogeneous and rubber}* 
in consistence. The subcutaneous fat was 2 cm. in thickness. The subcutane- 
ous tissue was swollen and edematous. The scrotum and the penis were greatly 
edematous. No jaundice, cyanosis or hypostasis was noted. 

Incision was limited to the upper abdomen. 

The peritoneal cavity contained a large amount of fluid mixed with embalm- 
ing liquid. The appendi.x was 10 cm. long and 1 cm. in average diameter. It 
was firm, solid (figs. 3a, b) and easily broken. The cut surface consisted of a 
solid, liomogeneouSj white, cellular tissue surrounded by a tliin muscular layer. 
The liver border extended 2 cm. from the costal margin. 

Each pleural cavity contained a large amount of clear, amber fluid, estimated 
at 1500 cc. Both lungs were collapsed against the spinal column. 

The heart and the lungs were not removed for examination. Manual exami- 
nation revealed a slightly enlarged heart with a definite hypertrophy of the left 
ventricle which was firmly contracted. 

The lungs were both collapsed and shrunken. The}* showed no areas of 
consolidation. 

The spleen weighed appro.ximately 120 grams. TJie capsule was grapsh and 
slightl}* thickened. The cut surface showed a dark red, soft piilp. The cor- 
puscles were numerous and quite prominent, ranging in size from 1 to 3 mm. in 
diameter and especially numerous beneath the capsule. 

The liver appeared about nonnal in .size. It was pale, grayi.sh and soft. 
The cut surface was swollen, cloudy and .showed a pale j'ellom'sh-brown paren- 
ch\Tna, regularly studded with hemorrhagic spots which surrounded the lobular 
centers. 

The stomach was definitely enlarged weighing approximately 750 grams and 
measuring 4G cm. from the cardia to the p 3 '}oric ring and 25 cm. in greatest 
circumference. The serosa was thickened and fibrous. Many enlarged hunph 
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ruM-lf- werr adheir-nt nionc l»f)th the le^^or and the {rreater eurvatiiri:?'. The 
entire wall vra- touch and leather\- in coiibittcnee (fie. 1). 'I'he tmn'o-a was 
etinrmou^Iy hy}x>rtrtJ!)hit'<I (fic. 25 and on section, white ami dittu-eh* celhdar 
aiid up to 1..1 cm. in iiiicknc"-. Tiio mcae alone the cardiac half of thf'.-tn’n.ifh 
wvu' in df-ej) ami thick fold-, like the convolution^ of the brain, up to 2 c!i'i. u. 
heiuht and 2.o cm. in thickness. In the distal half, the nuico-a wa- \ej\ch. 
.‘■lioutd a few wide, loncitudina! furrow? alone the lo^er curvature ami a fev, , 
diffuse, ill-defined elevation.^;. Proxinud to the pyloric orific(> wrm a round, 
tumor-like !na-', fi by <> by .5 cm. ■\\hich was found lyinc witiuii the uall but 





I'n. 1. .'^’toin'icb, jv.nion.-al “-urf.K-e. ’Hiiekf m-<i. ribnm-, {laliterN -iro^i 
>•* r-s! f id.'irc* d iynipli tsmie- and a birp- hnijihoina .at the pvloru-. 

fir-.trudins: into th- pyloric .antrum ximi infiitr.itim: into the rhur. Tie- eiU 
' irfaee ..f {li!- It! -hov.i-'i a ■■oft. pinki'-h-cr.iy, hotmc'iK om lympi.eid t!--!!'’ 
til' d. jv !,di 'it pirt- of tlte cre.iter curvaism' u.a'. a fumdionir c va-tro- 

. 'll/ ri-t«.!5.y -to’ua 

Tj'o ttiU'i.-.i of tt'i -ri;.af! inti-fine v.a- miemnfou- The It, fiijihoid f'dlich' 
vore ! oa-p ' uou- throtmhout ll.** Peytr'*- jrAebi •• ^hownl ir?' rdar h'.j''"' 
t'opb;. i e!(e. >t!->n- up to 1 cm, in la icKt. Ti.e col i.u -.>ui' a b ,1 liil.t'C, 
If; J1 •*. j ‘hunatl Tie- rein"-!, --itjdd'al with u^al)^ r.odaiir 
‘’o' : f nil, .■> nuo so dsaifi' fer ;.mf inl'ichf At tie m- ‘jm, t! i n' c* ;• 

l I r> !' tfi-J !, I ore- ! cin m dt urn S# r .a'.id o r;ii in le jckt t'’’’ "to r. 
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a rounded, lunbiiicated elevation 3 cm. in diameter and 2 cm. in height, around 
the orifice of the ileocecal valve. The mucosa was reddened and hemorrhagic 
while the .surface of the ma.ss was roughened, hemorrhagic and showed super- 
ficial gangrenous discoloration (fig. 4). 

Hie head of the pancreas was replaced by a soft, v/hite tumor-like tissue. 
The splenic vein was filled witli a firm, organized coagulura. Small irregular 
areas of white, soft tumor-like tissue were scattered in the substance of the 
pancreasG. 

The adrenal glands were normal. 



Fig. 2, Stomach, opened: Rugal folds re.sercbling ‘‘the convolutions of the 
brain note thickness of the muco.sa; note a mass at the pyloric end with narrow- 
ing of the lumen. 

The right kidney weighed ICO grams. The capsule was grajish, about 2 mm. 
in thickness and adherent. It .stripped with some difficultA' and left a wlutish, 
roughened, mottled surface. The cut surface revealed a gra^dsh parenelnma 
peppered with punctate hemorrhagic areas. The surface was swollen and 
markings were rather indi.stinct. The left kidne3‘ with the capsule was 15 b}' 
8.0 bj' 8.5 cm. and weighed 700 grams. The cap.sule was fibrous, leatherj", 4 
mm. in thickness and apparenth' infiltrated b\' tumor cells. It was firmh’ 
adherent to the cortical surface which was grajnsh, roughened and covered with 
residual adhesions. Tlie cut surface was wax3' and swollen. The cortex was 
1.5 cm. in width and mottled with main- punctate hemorrhages and markedh' 
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infiltrated with )rra 3 'idi tumor-like ti^^^ue. The p\Tamid« were dark red and 
ftwd out con'picuou'-l.v acainst a bnekeround of a wliitiph, \vax\' paronchyuw. 
The nnieit-<i of tlie JK'Ivi^ was swollen and liemorrhapic. 

TJie uicsenterie, rctrojK-ritoncal and rcjrional l.vmjih nodes alon? the stoinacli, 
panert'as, hihini of the liver as well as the cemcal, avillar\’ and intruinn! nodiss 
were enormfuisl}' inerrasAd in nuiiiber and showed enlargement varj’im; in 
cliameter from 1 cm. to G cm. Tho.v were discrete but found in conjrloincmte 
ina'-^es. They were puiki.sh-jrmj' in color, nniforml.v soft, friable and !i])j)e;m-d 
quite cellular. Involvement of the {»)sterior pistric mid ]K‘ri))antTeatie nodi-s 
was mo't extensive. 



I'lG. .3'v. CV’CUm. jv'ritoiie.'d asjH’et: .Vpp’ndix buried in adhr-inns; not'’ .a 
rn>-s jf'cii.in of the .‘qijK'iidix; .several enlaip-d node,s, 

Fn;, .Xpiiendiv showing; a mas-ive leukemie erowth obliteratinp: the Innii n 
and repHeiii" the entire* rnuco-.i and .submue<i"i; infiltrations into the !m!s''i)- 
l.iris fliai out into the .-eni'-a and mesioappendix. 

I)i>ujn< >•'!<: (hviit'd (n thp fMmrn'nnf r!\rtra) 

1. I.euk* nsic infiltnition and lymphoma of the stomach and int‘'tiin , 
I/ukennc lynijoh nude- fme-'-nteric, retruperitonea!, pfris'istrie. pa'i- 
er* vtir, nic'sl, axiii.arv’ and inRuinalt. 

a, infiltration of ih'- kidney- and tlie ptnrre.-.- 

s f'hronie ps.s-ne con^.e'^-tion and cloudy sv.j.iiing' ni the ii^'er. 

( in* tro-t ntere-toinv, 

G, I’hruiai-'- i- of t?,r- --plenje leic. 

7. Bi'itirrd hytiri'Siior.iet- an.i ascit*'-. 
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i[{cro?€opic shindy 

Stomach; The mucosa of the stomach showed areas of superficial necrosis 
over the periphery. Beneath, the glandular architecture was completeh' 
obliterated bj' diffase invasion of Ijunplioc^des wliich freely infiltrated into the 
submocosa {fig. 5) and aggregated into many pseudofolJicular masses (fig. 6) up 
to 1 mm. in diameter. The muscularis wa.s diffuseh* hypertrophied. The 
hunphocyte-s infiltered deeph- into the muscle wall and out into the thickened 



Fig. 4. Cecum, opened: Two large Innphomatou.? raa.S'es; numerous small 
Ijanphoid nodules. 

serosa, forming multiple nests of cells in scattered areas. The cells were uni- 
form in size and shape, of the undoubted adult IjTnphocjde t}’pe, showing a 
large round nucleus with coarse hj-perchromatic strands of chromatin and 
showed no mitosis (fig. 7), This, es.sentialh', represented a sectional ^^ew of an 
average ruga. 

The tumor-like mass at the p 3 'lorus showed a histologic structure identical 
•with that .seen in the Ij-mph nodes. It was a difiu.se mass of the h-mphocvtes 
supported bj’’ a scanty stroma carrjdng a few fine capillaries. A few large, pale 


5k; 

I'lij. .■) Ilidi jvmcr pit tun' nf the jrn-tne iiiucon'j 



;i. »■ !^!\> jvi“,cr I'ii'iit fif • iciijf'f!- li ffi'd of sho *ftoiut(!t. I *>!< !i 
j .-f.jijsrJ ^ u*i'!) k' it* Jj Uit tth l!i<* uhr'f!' •hflu"* tiv'jx rpi i »■*' 
,* -H*' U'* a' cl i!!',..*"!'! cito th” 
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staining cells of the reticuto-enclothelial t3'}}e might be seen through the mass 
of the more dark staining hTnphoc3i:es. Xo mitotic figures were observed. 
Xeither were there an3' multi-nucleated giant cells of the Doroth3' Reed t3'pe. 

Lrunphoid hyperplasias and infiltrations of the identical character were noted 
in the tcnninal ileum and tlie cecum. 

TJie pancreas .shoived diffuse interlobular masses of l^anphoci-tes which 
infiltrated also between acini. Interstitial fibro«is and h}'aline degeneration of 
the islands of Langerhans were also noted. 

The kidne3' showed the mo-t striking picture of leukemic infiltration through- 



Fig. 7 . A higher power \'iev.' of the hanphoc^'tes; note the uniformit}' of size, 
shape, staining qualitv’-, et cetera. 

out the cortex and deep in the medulla, the l3Tnphoc3des .spreading in large 
masses and cords. 

The liver and the spleen showed the minimal peri^'ascular accumulation of 
bunphoid cells. Diffuse hemorrhage at the lobular centers with atroph3’' of the 
hepatic cords. 

Microscopic diagnosis 

1 . Leukemic infiltration of the stomach, intestines, spleen, liver, kidney's, 
pancreas and bunphatic nodes. 

2 . Chronic passive congestion of the liver. 

3 . Hyaline degeneration of the islands of Langerhans of the pancreas. 
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COMMENT OX THE CASE 

In (lie light of the necropsy, the following observnt ions in;u- 
rensonaldy he drawn: 

The gastric symptoms must be attributed to the leukemic 
changes in the. wall of the stomach 'which consisted essentially of 
the difTiise leukemic infiltration of the mucosa and the localized 
lymphomatous growth at the pylorus. It is reasonable to con- 
clude that these symptoms had been present, at least, since early 
in 1021 or nine years prior to death and that the roentgen findings 
in the stomach in 1023 were diie to these leukemic changes. 
The jndoric tumor and the enlarged regional lymph nodes found 
at operation were Icukernie mas.<es and not cancerous growth and 
regional metastases, as clinically diagnosed. In the absence of a 
leukemic blood picture and of demonstrabic peripheral adeno- 
pathy, a correct diagnosis was clinically impn.ssible at the lime. 
Without biopsy at the time of laporatomc'. a diagnosis of prolrahlc 
carcinoma of the stomach seemed reasomible. Inde<‘d, the 
clinical and roentgen observations as well as the operative findings 
were strikingly suggestive of ga.stric cancer. .\ five-year cure 
might have iicen thus recorded, illustrating again the vital 
importance «if biopsy, if at all possii)le, in oven the most obvirtus 
c.-iscs of clinical cancer. 

Xotewortby also is the fact that advanced as w.as the involve- 
ment of the lymph nodes in and about the wall of the stomach 
and the pancrc.as at the time of laporatomy in 192.3. peripheral 
aflf'uojoathy w.as not notcfl until five years l:i{<'r, a clinical observa- 
tion which, while not uncommon in leukemias and aleukemias, 
nevertheless. <ieprived a po.«ihirf means of (*arly fiiagiujsis in Ihi*'' 
ease. When thf- fHaipheral nodes finall.v became rlcmonstrablc 
and a biojr-y di.agnnsis of lymphatic aleukemia was inadi*, it was 
con^id(•rcd rather a,s an imlepemlent clinic.a! finding than (Other 
.as .ail etiologic factor of the existing cardiac If'sjoji or as the cau-e 
oi the gii'-lric symptoms which had long .subsided foll'Hviiig the 
gastro-entero'^tomy seven yo.ars before, 

<;}:.vi:i»Ai. nisei sstox 

{ he inv(4vrment of the stomaeh in variou'' forms of the so- 
>'a.Ue«l lymphonu'.trois is rare in routine experienee altfanigli it e 
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not infrequently reported in literature. When encountered at 
necropsy^ unless some guiding clinical data are at hand; the exact 
anatomical diagnosis may be . difficult, while the histological 
picture may be equally confusing. Thus, Hodgkin’s granuloma, 
lymphosarcoma, leukosarcoma, leukemia and pseudoleukemia, 
all maj'' similarly involve the stomach' With minor variations, 
they may present an identical general gross appearance. This may 
be represented by a localized thickening or induration of the wall 
or one or more circumscribed tumors and nodules, with or with- 
out ulceration. Sometimes this condition is characterized by a 
diffuse thickening of the wall with prominent, deep, sinuous folds 
of the thickened mucosa or rugae, usually described as resembling 
“the convolutions of the brain,” with or without localized nodular 
elevations or by one or more circumscribed flat thickenings of the 
mucosa. The regional l3Tnph nodes are invariably'' involved, 
hlicroscopically, the general granulomatous picture with areas of 
fibrosis in Hodgkin’s disease, the invasive character in lympho- 
sarcoma, the malignant beha^dor with a leukemic blood picture 
in the so-called leukosarcoma and the characteristic organ infil- 
tration and blood picture in leukemia, may each determine a 
final diagnosis. The fact is, however, that a differential patho- 
logical diagnosis between these conditions, presenting as they 
do a similar anatomical and clinical picture and often a confusing 
microscopic behavior, is by no means simple but difficult at times. 

Because of this similarity and of the apparently close etiological 
relationship which exists between these conditions, a certain 
school of pathologists prefer to group them all under a general 
term of lymphoblastoma^ while others consider them as lympho- 
sarcomas or malignant lymphomas. The final diagnosis is thus 
made a matter of individual training and conception, particularly 
when it is done solely on the anatomic and histologic basis without 
the clinical data including the blood picture. On the other hand, 
Sunonds^®, concluding his recent review on Hodgkin’s Disease, 
makas the following timely statement: 

“The progress thus far made in the study of diseases of the ijmph ^nds 
has been the result of the splitting up of the composite group of pathologic 
conditions originally described b^' Hodgkin, into leukemia, pseudoleukemia, 
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lyrapbofarcfima aiid Hodgkin's disesse. There i? a tendency to recomhine these 
diifjitef into a common group. Until their etiology is discovered, the fmal 
eolation of the problem of their relation to each other vrili be furthered by rirridly 
maintaining the histo-pathologic criteria already de\dsed for their differen- 
tiation.” 

HODGKIN'S GRANULOMA AND LYMPHOSARCOMA OF THE STOMAai 

Many eases of Hodgkin’s granuloma invohnng only tlic stomach 
or the gastro-inteslinal tract have been reported during the last 
two decades. 

Schlagenhaufer,’® Eberstadt,® Reimann’® and Partich*' made 
important contributions on this subject. More recently, Hayden 
and Appclbach" reviewed tw'cnty-six such cases with cardinal 
anatomic lesions practically entirely limited to the digestive tract. 
Microscopically, the representative lesion in these cases is typi- 
cally granulomatous and as such, difTcrentiation from the re- 
maining groups of Ijunphomatous growths appears less difficult. 

Of r»02 sarcomas of the digestiv'e tract collected by Goldstein* 
up to 1021, 265 occurred in the .stomach. According to various 
authoritic-s, sarcoma of the round cell type constitutes by far the 
most predominant among the sarcomas of this organ and tlic 
majority of the so-called round cell s.arcomas, most probably, 
belong to a group identified as lymphosarcoma.*’ Indeed, in 
this group, arc probably included an appreciable number of 
leukemic growths, pseudolcukemias as vreil as Hodgkin’s granu- 
loma of the more cellular type.'-* 

LEUKEMIC INFILTRATION OF THE STOMACH 

A cliaracteristic attribute of leukemia is its tendency to infiltnite 
the viscer.'il organs, notably the spleen, the liver, and the kidneys, 
ns well as the lymphoid tissue everywhere, to a greater or le.'^s 
e.vtent. The degree of infiltration is a variable factor; one or 
more- of these organ.^^ may show a greater or less involvement than 
orijcr?'. blood itself may not be an exception, a normal 

count or rt nrinnisl morphology' of the leukocytic elements or both, 
persisting tliroughout life, Loerdwed lymphoid hyperplasias In 
the wed! of the gnstro-snte.'tinfs! tract in leukemia, if cftrefttfiy 
senrehed for .at nc'crf.'p.-y, are proliably rjot uncommon, alfhotigh 
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clinical sjTnptoms arising from such are seldom encountered. 
Diffuse or massive leukemic infiltration of the gastric wall with 
the production of major symptoms there from is undoubtedly 
infrequent. Leudet^’ described very curious lesions (infiltration) 
consisting of mucosal elevations and soft, round masses in the 
wall of the stomach at autopsy in a case of leukemia. DeRoth® 
stated that when the stomach was affected in leukemia, there was 
a considerable thickening of the mucosa which became wrinkled 
and resembled the “con^'olutions of the brain.’’ Such a degree 
of involvement of the gastric wall, however, is quite xmcommon 
in proven cases of leukemia. 

Symmers^^ made this observation: 

“In true lymphatic leukemia the lymphoid structures of the gastro-intestinal 
tract rarelj’’, if indeed thej' ever, undergo a degree of hj^Jerplasia, even remotely 
comparable to that just described (pseudoleukemia gastrointestinahs). In 
nineteen cases of chronic hunphatic leukemia of which I have records, the gastro- 
intestinal bunphoid structures were practically unchanged.” 

The archives in the Department of Pathology of the University 
of Minnesota reveal that, of 12,396 necropsies performed from 
1900 to 1928, inclusive, there were seventy-seven cases of leukemia 
recorded, of which fifty-one cases were of the lymphatic type and 
twenty-six of the myelogenous type. Of the hfty-one cases of 
lymphatic leukemia, two showed a stomach with a local nodular 
elevation or thickening and two ulcers. Of the twenty^-six of 
myelogenous leukemia, only one showed a local thickening. The 
following cfinicai case^® is cited as a pertinent example. 

The patient, an elderly white man of sixty-two years was admitted to the 
University Hospital in June, 1929, compkining of gastric distress, with loss of 
v.'eight, abdominal distension with wsible peristah'c waves and absence of free 
gastric hydrochloric acid, presenting a clinical picture of gastric cancer. His 
leukocyte count ranged from 13,000 to 40,000 per cubic millimeter with 90 per 
cent of lymphocytes, on the basis of which a diagnosis of chronic lymphatic 
leukemia was made. Hoentgen study of the gastro-intestinal tract revealed 
an enormous thickening of the rugal folds throughout the entire mucosa of the 
stomach and first portion of the duodenum. A roentgen diagnosis of probable 
chrom'c bypertropbic gastritis or multiple polyposis with mah'gnant degenera- 
tion was made, and an exploratory kporatomy was performed. The stomach 
was enormously dikted. The wall was diffusely thickened and nodular. There 
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itrerc many enlarged hmpli nodes along the greater cun'atun'. Tliiclccning 
extended all along the duodenum and the small intestine to the cecum wliere 
large masses rvErc palpated r.ithin the lumen. Biopsy of a regional iraiph undo 
shorved Icukcim'c lu'pcrpla.da. 

Sternberg-^ recognized an intermediate' form between tbe true 
iymphosarcomas and the leukemias and designated it as ^‘leuko- 
sarcoma.’’ Fiashman and Leopold® reported a case of this kind 
in which a primary bvmphoma was found in the pelHs wtliout 
a leukemic blood picture. Following intensive roentgenotherapy 
with di.sappearancc of the mass and temporar3' clinical improve- 
ment, the patient returned with a rapidlj' progressive leukemic 
blood. At autops3', the .stomach showed an enormous thickening 
of the mucosa with a tA'pical configuration likened to the brain 
convolutions. Warthin-^ advocating the theor3' of the neoplastic 
nature of leukemia, reported a case in a man of thirt5' 3'ears, 
suffering from jaundice, constipation and gastric S3'’mptorns, in 
whom '‘between SO and 90 per cent of the 90,000 whitn ceils were 
at3’pical mononuclears’' and who died after operation. At 
autops3', the stomach as well as the small intestine showed a 
diffuse growth, in general re-sembling a l3'mphosarcoma. The 
growth wa.s fairl3’ vascular and the cells showed a marked fen- 
dcnc3' to invade the vessels. In the stomach, the tumor cells 
could be seen infiltrating the muscle. Warthin advanced a name 
“leukoblostoma" for this t3'pe of l3Tnphatic manifestation. 


“I’SKUDOLEL'KESI lA GASTRO-I.VTESTIX ALIS” 

Conheim* recognised anatomic charactoristios in leukemia 
’.vithout changc.s in the blood .and sugge.stcd the name pseudo- 
leukemia. Cabot dofinod it “as a h3'perp!a.eia of .spcciail’)' 
hemopoietic tissue closed' akin to leukemi.a, in fact, distinguished 
therefrom soleh- b3’ the absence of leukemic changes in the perl- 
pherinl blood.” Sfenibcrg'- empha.sized distinct features of 
pseudoleukcmia and .separated it as an cntil3' from Ifodjzkin'a 
disi'.iso. Ewing* considers “true pseudoleufccmia” as a svTtcmtc 
fdeukc-mic bvmphom.atosis vdiile Warthin” designates the condi- 
tion R? ii generab.-red (or localized) aleukemic hmiphocytoaro 
Of the gfistro-intesti.aal form of pseudoieukemia, Ewing makes 
the folimvin" oWen-ation: 
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“The gastro-iDtestinal tract is a seat of a remarkable form of primary lymphoid 
hyperplasia which lacks the destructive character of lymphosarcoma and fails 
to give hmphocj’tosis in the blood. The process may be chiefiy limited to a 
portion or involve the whole of the gastro-intestinal tract or it may be associated 
with wide spread lesions of the most other lymphoid structures.” 

Wells and Maver*® collected seven cases from the literature 
added one of their own and reported them under the title of 
pseudoleukemia gastro-intesinalis and thus, for the first time, 
brought to the attention of the pathologist and the clinician an 
interesting group of cases which they considered as “a division 
of the general group of cases that present the anatomical and 
symptom complex of Hodgkin’s disease.” Haj^den and Appel- 
bach,^^ however, considered these and other cases subsequently 
published under the same title, as belonging to an entity, entirety 
distinct from gastro-intestinal lymphogranulomatosis or Hodgkins 
disease. 

Anatyzed in the light of a more recent conception, at least a 
majority of these cases apparently represent a gastro-intestinal 
manifestation of l3nnphatic aleukemia and should be so designated 
rather than grouped under that ambiguous and misleading term, 
pseudoleukemia, which embraces also the other group repre- 
sented by a minority of cases showing a sarcomatous transition or 
granulomatous nature. This assumption seems to be warranted 
from the histologic and hematologic data, meager as they are in 
most of the instances, afforded in the original reports cited by 
Wells and Maver and in those, subsequent!}", published by others. 
Thus, Carrington® reporting a case of Hodgkin’s disease, stated 
“microscopically, sections of the stomach showed the structure of 
Ijnnphoma, the growth consisting of abundant cells resembling 
leukocjies with, however, little or no e^ddence of reticulated 
stroma,” 

B[adden^° described the growth as “strictly limited to the 
glands of the stomach without ulceration. On microscopic 
examination, the glands of the small intestine showed abimdant 
small round cells, e''iddentty a hjqierplasia of the normal lymphatic 
tissue. There was no sign of invasion to neighboring parts.” 
Pitt’s^^ case show'ed microscopicallj", “the growths in the stomach 
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and elseu'here were found to consist of a dense collection of small 
cells in an adenoid reticulum xchicli was with difficulty discovera- 
ble.” The structure of the lesions in Sjinmer’s-^ case wa.s 
“peculiar, consisting of extensive multiplication of l^unphoid 
follicles which became greath’- enlarged and eventually fused—a 
true hunphadenoraa, yet the cells in the centei"S of those aggrega- 
tions of follicles were medium sir.ed lymphocytes. ISIitosGS were 
missing. The process showed no capacity to invade resisting 
structures.” 

Stoerk^^ reported a case in which “by exclusion we come to a 
diagnosis of pseudoleukemia” and in which a microscopic study 
showed “the round cells forming tlic infiltration correspond in 
form and she and especial!}' in size of the nucleus and protoplas- 
mic content, to the of Ij-mphatic cells. In some places, 
there were found somewhat lighter cells which could not be 
differentiated from the cells of the adenoid tissue.” On the other 
hand, he believed that there were some border line cases where ho 
felt justified in making the following observation: “while in 
most of the cases, the cell types clearly resemble lyinphnlic cells, 
there arc cases where the cells, because of their irregular form.**, 
size of nuclei, non-uniform staining, resemble more .sarcomatous 
tlian adenoid t^-pes. The problem is not easy to .«:oIve and wc 
arc probably justified to assume that we have to deal lierc with an 
intermediate stage between pscudoleukemia and lymphosarcoma, 
etc.” In this class the case reported by Briggs and Elliott* might 
be more properly included while the case of Wells and Tvlaver was 
an undoubted iastance of Iiodgkinl« disease %cith chief manifesta- 
tions in the gastro-intestirial tract. 

From the foregoing discussion, it would seem reasonable to 
conclude that the case here reported b that of Bnnphalic nleukc- 
niin pre.sent jng major clinical symptorn-s referable to the stomach 
due to diffuse leukemic infiltration of the gastric vrall e.dthoui 
lyinphemisi or the involvement, at first, of the peripherra! nodes, 
It exempli.fics Ewings' true pseudolcukr-mia or S3'stenn>. aleukcnac 
lympbfsniato-!,H and Warthin’s-o generalire<i aleukemic lyriipho- 
eyUmnx vdtb its primary clinical and p.alhological matufe.ilattorc 
III the stomach. Contrary to Votrfhinb c,\'{KTscncc that “hme 



GASTRIC MANIFESTATIONS OP ETJkfPHATIC ALEGKEJIIA 183 


phocytoma of the stomach or intestine and mesenteric glands has 
been one of the most common forms,” search of references in the 
literature, supported by my experience and that of others, has 
shown that the condition comparable to my case, in all its essential 
features, seems strikingly rare. 

Clinically, the majority of the patients suffering from this type 
of gastric lesion complain of vague symptoms referable to the 
stomach. Pyloric obstruction may be the chief presenting 
symptom. Free hydrochloric acid is absent in many of the cases 
reported. Correct diagnosis is probably impossible. With 
positive laboratory or roentgen findings, a presumptive diagnosis 
may be possible. Baldridge and Awe^ observe that “when there 
is an actual invasion of the stomach wall by one of the non-cir- 
culating ty^pe [of lyunphoma] the correct diagnosis may be estab- 
lished only by the discovery of an involvement of the peripheral 
Ijmiph nodes .... without involvement of the peripheral lyunph 
nodes the differentiation is apt to be impossible, clinically.” 
Differential diagnosis from cancer, if at all possible, is of distinct 
therapeutic and prognostic importance. Differentiation betw'een 
the various sub-groups of lymphoblastomata, if obtainable, may 
be of prognostic value. The roentgen rays offer the most direct 
method of visualizing the gastric lesion. Deformities and filling 
defects, thus \dsualized, are invariably interpreted as cancer. 
The case reported by Briggs and Elliott^ may be cited as a typical 
example, presenting a characteristic roentgen picture of diffuse 
carcinoma of the stomach. Holmes, Dresser and Camp^- re- 
ported a series of eight cases of “l^unphoblastoma” involving the 
stomach. Of the six cases showing a definite filling defect in the 
wall of the stomach, five were interpreted as carcinoma and one as 
lymphoblastoma, the latter only in the light of a previous biopsy 
diagnosis on a peripheral ljunph node. Demonstration of deep, 
heavy rugal impressions, by a proper technic, such as shown in our 
case of clinical Ijonphatic leukemia, cited above, together wdth 
such pertinent clinical and laboratory data as a positive blood 
picture, biopsy diagnosis, etcetera, may be of diagnostic value. 
There is, however, no pathognomonic roentgen picture of the 
stomach in the gastric manifestation of this disease. 
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COXCIXSIOXS 

A case of IjTnphalic aleukemia sliowiug an early involvement 
of the Ptomach v*ith obstructive SATuptoms is reported. The chief 
clinical interest lies in tbe fact that the condition resembled 
gastric cancer so closely that without necropsj’-, a correct diagnosis 
could not have been made. 

Leukemic infiltration of the gastric wall with or without a 
positive blood picture, is a definite, though uncommon, clinical 
and pathological entity and should be differentiated from other 
forms of allied lymphomatous condition. 

The term “pseudoleukemia gastro-intcstinalis’* represents, 
no longer, a distinct hislopathological entit}* but merly a group 
of heterogeneous hTuphomatous lesions of the digestive tract 
and should be discarded. 
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EDITORIAL 

DiPHYLLOBOTHRI Ui\I LATTOt 

The development and spread of civilization, knowledge, and 
commerce play decided parts in the infestation of both man and 
lower animals with animal parasites. A striking illustration of 
the transplantation of an animal parasite to a new country by 
lanes of travel is that of Diphyllohothrium laium, the broad tape- 
worm of man, which has been known for several centuries in 
Europe, in particular in the states bordeiing the Baltic sea, in Fin- 
land, northern Sweden, parts of Russia, Switzerland, and northern 
Germany. This parasite is also known in Japan, Evddence 
clearly points to its introduction into North America by immi- 
grants, for in certain parts of Finland and Sweden every inhabi- 
tant harbors the worm. The first case in America, reported by 
Leidy in 1879, was that of a native of Sweden, resident in 
Pennsylvania but three months. 

Although it has been known for many years that the larval 
stage of the worm lived as a small coiled white woim, in the 
muscle of certain fishes, in particular, pike, perch, pickerel and 
trout, it was not imtil 1917 that Janicki and Rosen demonstrated 
its complete life histoiy. They showed that the egg passing m 
the feces from the adult worm hatched into a ciliated form known 
as a coracidium. This free-swimming animal, when eaten bj^ 
certain copepoda, in Europe, Cyclops strenuus, grows in the bodj’’ 
cavdty into a small elongated worm after about two weeks. At 
this time the cyclops, if eaten by the proper fish, transmits the 
parasite by way of the fish’s stomach into its musculature where 
the larva, known as a plerocercoid, awaits being eaten by a 
suitable m amm alian host. It is obvious that onl^’- those who eat 
raw or undercooked fish could become infested with the parasite, 
and this explains the distribution of the worm, since it abounds 
in localities where it is the custom of the people to eat fish raw or 
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cold smoked. Perhaps the custom dates back to primitive 
fishermen, who even before the discovery of fire, ate their fresh, 
raw catches on the banks of lakes and streams. 

Finlanders, Seandinamans and Russians, coming to this 
country, have settled in the middle western lake region and in 
Manitoba for there they find farming, fishing, trapping and non 
mines, which furnish similar occupations to those pursued in their 
native lands. The ova of Diphyllobothrium latum found their 
way into the lakes at first accidentally; finally as the to^vns gi'ew 
in size, they were deposited there through the agencies of modern 
sewerage sj^stems, in large quantities. Essex, and Essex and 
Magath have demonstrated three copepods in this region capable 
of harboring the first larval stage, namely, Diaptomus oregonensis, 
Diapiomus sidlis and Diaptomus siciloides and hlagath proved 
the presence of the plerocercoids in fishes from these lakes. Since 
then, these investigators, and Nicholson and Vergeer have shown 
pike, pickerel and perch from several lakes in northern Minnesota, 
from lakes in the northern peninsula of Michigan and from lakes 
in Manitoba and Alberta to be infested. Since most of the lakes 
involved belong to a chain which drains into Hudson’s Bay it is 
possible some fish obtain their infestation in one lake and migrate 
to others. These areas correspond to the endemic centers of 
infestation in man previously estabhshed by Nickerson, Riley, 
Warthin and Magath. Sporadic cases have occurred in other 
parts of the country through the ingestion of raw fish obtained 
from these infested waters. 

Although dogs take the infestation readily, their part in the 
spread of the worm may be questioned because ova obtained in 
their feces have very low vitality as compared with those in the 
feces of man, and their feces are often subjected to freezing and 
dr5dng, both of which conditions kill the embryo in the ovum. 
Feces of dogs enter lakes for the most part accidentally. 

The observation has been made that the greatest infestation in 
fishes occurs in lakes where sewage is emptied from towns m 
which Europeans who are accustomed to harbor the worm live, 
and the least infestation in lakes removed from habitation. This 
supports the contention that the parasite was brought to America 
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by Europeans and is maintained bere largely through theh 
continuing their custom of eating raw fish. 

The fact that the larvae are IdUed in the flesh of fish when 
subjected to temperatures of — 9°C. gives a sufficient cue to pre- 
vention of the spread of the parasite in man from a commercial 
standpoint. Any one may prevent his becoming infested by 
eating no raw or undercooked fish except it be fish from salt 
water. Diverting sewage from lakes and streams, unless it is 
rendered free from \*iable ova. or larvae of DiphyUohothrium latwn, 
will do much to prevent the spread and increase of infestation of 
fish. Fish should not be reared in hatcheries where the water is 
obtained from polluted streams or lakes. 

Although a severe grade of anemia, almost exactly like primary 
anemia, has been described in persons who harbor Diphyllohofk- 
ri'um latum, the condition is very rare in America and occurs onlj’- 
in one person out of 5,000 to 10,000 in Finland, where the anemia 
is most often encountered. After a most careful evaluation of 
all factors, Birkeland, in a monograph which is in press, stated 
the conclusion that the worm acts as a "last straw to break the 
camel’s back” in a person who is constitutionallj^ susceptible to 
such blood dyscrasias. 

The importance of this parasite in North America warrants a 
thorough educational program regarding it and an immediate 
attempt to control its development and spread. 


T. B. M. 




SOCIETY NEWS AND NOTICES 

Clinical pathologists be intorested in the following bills 
which were enacted during the first and second sessions of the 
Seventy-First Congress: 

1. Public Law 361 increases the tariff rate from 45 per centum 
ad valorem to 55 per centum ad valorem on surgical instruments. 
This includes many instruments used by clinical pathologists 
such as hj'podermic needles and sjwinges. Upon some sjTinges, 
as Record syringes, the rate has been increased to 70 per centum 
ad valorem. An increase of 20 per centum ad valorem has been 
made on manj'- other scientific instruments which are chiefly 
composed of glass, whether for use in hospitals, laboratories, 
schools, or colleges. The rate on microscopes and such instru- 
ments has been increased 15 per centum ad valorem and on cer- 
tain electrical devices and x-ray equipment the rate has been in- 
creased 5 per centum. 

2. Public Law 106 provides for the coordination of public health 
activities of the Federal Government and Public Law 251 changes 
the name of the Hygienic Laboratory’' to the National Institute 
of Health. Public Law 251 further authorizes the acceptance of 
gifts by the National Institute of Health for the study, investi- 
gation and research in fundamental problems of the diseases of 
man. Individual scientists other than those connected with the 
Public Health Service may receive fellowships and may be ap- 
pointed for duty to the National Institute of Health. 

So far as can be learned there are no bills of particular interest 
to clinical pathologists being carried over to the present Congress. 

In re\’iev*ing bills which were considered by state legislatures, 
three from New York State are of particular interest: 

1. House Bill 2084, which was defeated, proposed to provide 
for the examination and licensing of laboratory technicians. A 
laboratory technician was defined as a person “who renders tech- 
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nical service and laboratory work designed and intended to be 
used as an aid in the investigation, prevention, diagnosis and/or 
treatment of diseases, or ailments of the human body, in a clinical 
research or public health laboratory or in a laboratory or office 
maintained by a physician or group of physicians in connection 
with his or their practice.” 

2. House Bill 157, which was defeated, was introduced to pro- 
hibit scientific experiments on living dogs. 

3. House BiU 494, which was passed, provides for (1) the li- 
censing by local health officers of persons, firms or corporations 
engaging in the business of procuring persons to donate human 
blood for transfusions, and (2) requiring that donors of blood 
present a certificate from a registered physician showing a satis- 
factory physical examination of the donor within ten days of the 
offering of the blood and his freedom from communicable disease. 

The training of lay technicians was discussed by Dr. Walter E. 
King before the Congress of Medical Education, Medical Licen- 
sure, and Hospitals in Chicago in February, 1930. In his talk 
he summarized information concerning laboratories obtained in 
a questionnaire sent out by Dr. J. H. Black to medical schools 
and hospital laboratories. From this source of information it 
was learned that of eighty-one responding to the questionnaire 
fifty-four were engaged in training student technicians. There 
are sixteen colleges and medical schools giving regular courses 
for laboratory technicians varjdng from two months to four years, 
three of which lead to a degree. Dr. lOng pointed out the need 
for a better standardization of courses and m’ged the American 
Society of Clinical Pathologists to specify the minimum of work 
for students and the classification of technicians. The importance 
of didactic teaching as well as of laboratory practice was clearly 
brought out. 

Full information concerning the next annual convention to be 
held June 8-9, in Philadelphia will be published in the May issue 
of the JoiJENAL. Dr. R. A. Kilduffe, Chairman of the Program 
Committee, Atlantic City Hospital, is anxious that titles for 
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papers for the meeting be submitted to him at once, as the pro- 
grams have become so long that it is necessarj^ to make some 
selection of titles. No title will be accepted after May 15. Pres- 
ervations should be made immediate^'' vdth Hotel Adelphia, 
headquarters for the A, S, C. P. 

At the 1930 convention of the Society it was decided that: 

1. The Scientific fleeting and its discussions would not be 
reported stenographically as heretofore; 

2. Discussions from the floor would not l^e routinely published 
with the papers; 

3. That to be eligible for publication discussion must be gi\"en 
to the Secretaiy in writing. 

These profusions are again called to the attention of the Society 
in order that those who desire their discussions recorded may 
properly prepare them for publication. 

Those who intend to present papers, and who desire a careful 
discussion, are m'ged to furnish the Program Committee ffuth a 
title and abstract at the earliest possible inonieni as only this can 
make arrangements for discu-ssion possible. It is obrious that 
if only the title of the paper is given, or if title and abstract are 
not in the hands of the Committee until the last moment, any 
prepared discussion wdU be difficult to arrange. If any member 
presenting a paper desires to have a specific indiridual inaugu- 
rate the discussion, and will so advise the Program Committee, 
such arrangements will be made by the Committee. 

Dr. W. S. Thomas, Chairman of the Committee on Exhibits, 
announces that two awards will be given this year. Reserva- 
tions for exhibit space should be made earty. Exhibits may be 
entered by non-members of the Society. 

.Attention is called to the letter sent out by the Research Com- 
mittee on November 15, and to the postcard sent out by the Secre- 
tary on November 24, concerning the technic of the Huppert- 
Nakayama reaction. It is hoped that a general response to these 
communications mil be made during the year. 
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Under the arrangements entered into noth The Williams & 
Wilkins Company, part of the income from advertising and excess 
subscriptions is available for additional pages in the Journal. 
It is, therefore, to the advantage of the Society to solicit subscrip- 
tions from others than members and to let the advertisers in the 
Journal know that their advertisements are appreciated. Co- 
operation in this respect is urgently requested. In ordering 
materials from firms which advertise in the Journal be sure to 
mention the fact that their advertisements were noted. 

Members of the American Society of Clinical Pathologists are 
urgently requested to paj’- their annual dues immediately to Dr. 
A. S. Giordano, Secretary-Treasurer, South Bend, Indiana. This 
is particularlj’- important at this time as the mailing list for the 
Journal is made up of those members of the Society who are 
in good standing in regard to payment of dues. 

Dr. I. Da%ddsohn has resigned the position of Director of Lab- 
oratories at Mt. Sinai Hospital in Philadelphia and has accepted 
the position of Director of Laboratories and Pathologist at the 
Mt. Sinai Hospital in Chicago. 

Dr. Ahdn G. Foord has resigned his position as pathologist at 
the Buffalo General Hospital to accept a position as pathologist 
for the Pasadena Hospital at Pasadena, California. 

Dr. Edward F. Cooke of Houston, Texas died Januarj-^ 8, 1931, 
after a brief illness. 



COROlsrARY OCCLUSION* 

ERNEST SCOTT akd MARY K. HELZ 
Prom the Laboratory of Pathology, Ohio State University 

The teiTQS ^^coronarj’- occlusion” and “cardiac infarction” have, 
within very recent years, become familiar terms in medical litera- 
ture and most of us are of the impression that this disease involv- 
ing the coronary arteries and the cardiac muscle is a new condition 
that has arisen among us. If we will take time to investigate, 
however, we may find verj- complete descriptions of these changes 
in the literature of almost one hundred years ago. 

Weam®® cites a case from the works of William Harv’’ey pub- 
lished in 1845 in which a fairly accurate description of the clinical 
symptoms are presented. The record of the autopsj’- states that 

'We foimd the wall of the left ventricle ruptured, having a vent in it of the 
size sufficient to almost admit any of my fingers although the wall itself appeared 
thick and strong; this laceration had apparently been caused by an impediment 
to the passage of the blood from the left ventricle into the arteries. 

John Lindsay Stevans-' in 1887 introduced his remarks by 
stating that 

The conditions of the heart v/all (especially fibrous transformation) have 
long been described by special obser^mrs, but it is only of recent years that what 
appears to be, in most cases, their true pathological significance has been 
hinted at. 

This same author quotes Dr. W. T. Gairdner who, in 1854, re- 
ported a case of “ossification of the coronary arteries, with 
tendinous degeneration of the heart muscle.” Many other ref- 
erences are cited by this author, who in his ovm discussion hinted 
at the acute conditions as “infarctions” and suggested that the 
coronarj'- -vessels played some part in the condition. 

*Eead before the Ninth Annual Convention of the American Society of 
Clinical Patholo^sts, Detroit, ADchigan, June 20-23, 1930. 
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In this country Dock^ was the first to attempt the diagnosis of 
infarctions of the heart prior to its recognition at the postmortem, 
From this time on through the discussion of the subject by Osier, 
Weam, Levin,^! Herrick’® and many others, the relationship of 
the clinical manifestations and the accompanying pathology’’ have 
become well imderstood. 

The study of the patholog}’- of cardiac infarctions leads to the 
necessity for a better understanding of the normal circulation of 
the coronary arteries, and in 1921 Louis Gross” published his 
monograph upon the “Blood Supply of the Heart,” in which by 
new methods and better technique he was able to establish defi- 
nitely the area of distribution of the coronary arteries and then- 
main branches, the abrmdance of the capillary circulation, the 
free anastomosis between the capillaries and pre-capillary vessels, 
the exchange of blood not only between the branches of the same 
main artery but also between the right and the left coronary ar- 
teries. He further demonstrated the areas of over-lapping in 
the blood supply in different areas of the heart, the anastomosis 
of the vessels of the epicardial fat and other adjacent vessels with 
the coronaries, and that anastomosis between the coronary ves- 
sels increases with age. 

In the distribution of the coronary vessels there are three areas 
in which the finer branches overlap, such areas recehdng their 
supply from one or the other artery dependmg upon the pressure 
at any given time. Kugel” has demonstrated the constant pres- 
ence in fifty hmnan hearts of the large anastomotic artery, first 
described by Kugel and Gross, passing through the amricular wall 
and the interam-icular septum which joins the left and right coro- 
nary arteries. He has named this the arteria anastomotica 
auricularis magna. Oberhelman and LeCount,^® by injection 
methods followed by roentgenograms, were able to demonstrate 
that in a few hearts no anastomosis exists. In a second group of 
normal hearts there was a rapid and complete filling of both coro- 
nary arteries following the injection of either one. In a third 
group, in which there were extensive mjm cardial changes and an 
advanced coronary sclerosis, there was shown an abimdant anas- 
tomosis. These authors suggest two factors concerned with the 
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results of coronarj'- sclerosis; first, the considerable difference in 
the anastomosis normally existing between the coronary vessels, 
and second, the time element (whether occlusion has taken place 
slowly enough that cohaterai circulation may be established). 
In a series of experiments conducted in this laboratory it was 
found that, following the iojection of normal saline into either 
coronary vessel at a pressure of 100 mm. mercury, 1-2 per cent 
of the fluid was collected from the canula in the opposite coronary 
orifice. 

Gross and Weam^^ by means of injecting colored fluid into the 
coronary vessels, have been able to demonstrate an imusually 
abundant capillai^’’ circulation in the normal heart muscle, 
Weam®’ was able to prove a capillary for practically every fiber 
of the ventricle walls and the papillary'' muscle, though a less 
abundant supply in the auricle and Purkmje system. This 
abundance of the capillary circulation can in some measure be 
realized when the cast of the coronary vessel is obtained by the 
celioidin injection and corrosion method. Here an extremely 
fine meshwork of capillaries can be seen so closely packed together 
that there seems that no space is left for the muscle fibers. Such 
a cast of the heart vessels also demonstrates the course and dis- 
tribution of the branches showing the acute angle at which the 
branches of the left coronary artery leaves the vessel to pierce the 
muscle. 

The Thebesian vessels since their very early description by 
Vieussens®° in 1706 and by Thebesius^® two 3''ears later, have cre- 
ated great interest and much difference of opinion as to their 
function and distribution. Within more recent years Pratt, 
Crainicanu,® Weam,®^ Grant and Viko^® have continued these in- 
vestigations. Pratt first succeeded in demonstrating that it was 
possible to maintain the beating of the heart by perfusing blood 
through the Thebesian vessels. Crainicanu observed that salt 
solution perfused through the coronary arteries after the canula- 
tion of the various openings of the heart, the aorta, the pulmonary 
vein, coronary veins, coronary sinus, and the auricles, that most 
of the solution escaped into the chambers of the heart and that 
only a smafl amount escaped through the coronary sinus. Wearn 
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in extending these observations, noted that as much as 90 per cent 
of the fluid introduced into the coronary orifices escaped through 
the cavities via the Thebesian vessels. He was also able in this 
manner and by serial sections of the heart to demonstrate connec- 
tions between capillaries and the Thebesian vessels, and a direct 
connection between the coronary arteries and the chambers of. 
the heart via the Thebesian vessels. 

Grant and Viko, by injections of chrom yellow gelatin and cel- 
loidin of varying viscosities into the coronary arteries and also 
into the Thebesian vessels through their openiug in the endocar- 
diiun, and later by either clearing or digesting the muscle, describe 
three main types of vessels arising from Thebesian foramina: 

1. Vessels forming “trees” and ramifying in the endocardium 

and the immediately underlying vessels. 

2. Channels uniting neighboring foramina and anastomosis 

between adjacent “trees.” 

3 Vessels connecting the Thebesian “true” with the coronary 
veins, and also direct communication of coronary vein and 
the ventricle. 

They conclude their report with the positive statement that the 
Thebesian vessels commimicate with the coronary arteries only 
through the capillaries. 

This brief review of the coronary circulation indicates that the 
question of the heart's nourishment has occupied the attention of 
medical investigators from the dawn of anatomical study, and 
that while much has been learned, the entire mechanism through 
which the myocardimn is fed is still in doubt. This has recently 
been brought to attention by the report of Lear 3 ’- and Wearn’® 
who report two cases of complete closure of the orifices of both 
the left and right coronary arteries by the thickening of the aortic 
wall from a syphilitic aortitis, and in our own laboratory there is 
at present a similar case in which both coronary orifices are so 
completely closed that no fluid can be forced through them. 

Again after such a review of the anatomical peculiarities of the 
heart’s circulation, the question imavoidably asked is wh 3 ' should 
there be infarcts at all in an organ with such free and abundant 
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anastomosis between its arteries and in whicb even the complete 
closure of one or both branches of its usual sources of supply has 
been shown without seriously impairing the fimction of the organ. 
As an explanation for the question Pratt has postulated the pres- 
ence of “functional endarteries’’ or areas in which the resistance 
is greater than the surrounding pressure. Hirsch and Spalte- 
holz^® have shown experimentally that the area of infarction is 
always smaller than the area supplied by the affected vessel, when 
however, the blood pressiue was lowered or poorer in quality the 
infarct included the entire area of the vessePs supplj^ He believes 
that the continuous functioning of the heart, the structure of the 
vessels and the heart strength all bear a definite relationship to 
cardiac infarction- In this consideration it must be again noted 
that the age of the mdi'^ddual, the size of the vessel affected, and 
the rapidity with which occlusion occurs are matters of utmost 
importance. For if obliteration is gradual and the circulation 
good, anastomosis and coUateral circulation may be sufficient to 
maintain the life of the areas involved. Such an abundant col- 
lateral circulation may be established that the myocardium main- 
tains its normal appearance and function even when arteries of 
fair size are closed. Such cases are recorded by Gross and GaUi.® 
If, on the other hand, the circulation is partially cut off, it ma}’- 
still be sufficient to maintain the life of the fibrous tissue or stroma 
of the part, while the more delicate muscle cells will degenerate or 
disappear through atrophy. 

With sudden closure of a large artery there is not time for the 
establishment of any adequate collateral circulation and the en- 
tire area quickly becomes necrotic (myomylaciae cordis). 

The deciding factors in the amount and kind of infarction in the 
heart muscle are the size of the vessel, the rapidity with which 
occlusion occurs, the condition of the general circulation, and the 
age of the individual. 

The most common age at which coronary disease manifests 
itself clinically corresponds with that at which it is observed at 
the autopsy. Herrick and Nuzum*-* note that 82 per cent of cases 
dying of coronary disease fall in the age range of 40-70 years, 
while 44 per cent come between 50-60 years. Barker^ finds the 
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average age about 54 years witb the individual usually over 45. 
Levine^® finds the disease mostly in men 55 or over. The average 
age of Allen’s^ cases is 55.4 years. Cases accompanied by a sj^ih- 
ilitic process fall in the earlier age limits. These seem to be 
35-55 years on the average. All other cases fall in the upper 
range averaging armmd 50-60 years. 

AJl writers agreed that men are more often affected than 
women, but the earlier idea expressed by Osler^* that the upper 
social stratum is predisposed, is being corrected as more cases are 
studied. Wearn and Levine both cite many cases from the lower 
levels of society, and in our own series of 36 cases there were two 
ministers, one ph 3 rsician, one business man, one woman of high 
social standing; the remaining 31 are classed as common laborers 
and housewives from the poorer class. 

The relation of coronary disease to syphilis is a much debated 
question. According to Levine’® syphilis is apparently not an 
etiological factor in acute cardiac upsets. In Tha 5 ’’er’s“ twenty- 
four cases of angina pectoris, four showed luetic aortitis onl}’’, 
while five showed luetic aortitis and coronary disease. Lovine 
cites five cases of coronary occlusion, one of which was luetic. 
AJlen collected 371 cases of coronary disease from 1000 consecu- 
tive autopsies. Of these, thirteen cases (3.5 per cent), showed 
some evidence of sjqjhilis of the coronaries “at or near the orifice" 
Seven of his ninety-seven cases which showed narrowing or block- 
ing of the coronary lumen, belonged in this luetic class, and eleven 
of the fifty-eight cases of coronary occlusion wdth sudden death 
showed this type of syphilitic process. 

From the author’s description of these cases, it seems that the 
syphilitic process in the aorta, either extends for a short distance 
into the orifice of the artery, or the proliferation in the wall of the 
aorta itself in the region of the sinus of Valsalva mechanically 
occludes the coronary orifice. These two modes of occlusion are 
apparently the only ones described in literature directly attrib- 
uted to syphilis, there being no reference to a true syphilitic degen- 
eration of the walls of the coronary vessels. 

In considering coronary disease and angina pectoris care must 
be taken to distinguish between angina-like pain and true an- 
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gina.^ Acute coronary obstruction is often accompanied by 
severe pain similar to angina. Hovever, there are a goodly 
number of cases on record in whicb the t 3 ’pical attacks of angina 
are described. Some suffer repeated attacks in one of which they 
die, and at autopsy an acute coronary obstruction can be dem- 
onstrated. In other cases there is but one typical anginal attack 
during which the patient dies. Autopsy in some of these cases 
also reveals an acute cardiac infarction. Herrick mentions sev- 
eral such cases. Mackenzie,*- m his work on angina, notices 
often a diminished blood supply to the m 3 '-ocardium, this being 
caused in a few cases by aortitis, but most often by coronary 
disease. He suggests that the pain might be due to a too great 
burden placed upon the weakened myocardium. Gilbert® sees 
coronary disease often associated with angina pectoris but con- 
siders it by no means a causative factor. Albutt^ on the other 
hand, believes coronary occlusion has nothing to do with angina 
pectoris. 

In the literature reviewed no direct mention is made of the re- 
lation of coronary disease to hj'pertension, though Levine, Ham- 
burger“ and many others note enlarged hearts in these patients. 
Weam could not establish a direct relationship between the two 
conditions though they were often found associated. It is there- 
fore interesting to note that in five of the present series hyperten- 
sion was specifically diagnosed. The lack of symptoms and the 
suddenness of many deaths in coronary occlusion probablj’- 
account for the scarcity of data- on these attendant conditions, 
many of these patients never consulting a physician imtii in the 
throes of the terminal attack. 

Again general arteriosclerosis is an attendant condition which 
has been seldom mentioned in the discussions of coronary disease, 
yet its relationship to this condition was indicated by Stevens as 
early as 1887. The frequency’- with which it occurred in the 
present series (44 per cent) would indicate that this condition 
should be given greater consideration m the etiology of the 
disease. 

In Allen’s 371 cases of coronary disease, sudden death from cor- 
onary occlusion occurred in only 58 eases. Such occlusion may 
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take place by several different metbods, the most common being 
that of thrombosis. Any pathological process vhich tends to 
roughen the inner surface of a vessel predisposes to thrombus 
formation. According to Allen atheroma is the commonest of 
such lesions. An associated calcification complicates the picture 
in many instances. An arteriosclerotic process with or without 
calcification also predisposes to thrombus formation. These 
degenerative processes are quite often diffuse throughout the 
coronarj’’ system, but as Weam, AUen, and others have pointed 
out, and as is indicated in the present series, the actual thrombo- 
sis occurs in the great majority of cases in the descending branch 
of the left coronary artery. Syphilitic lesions are proliferative in 
character and, occurring at the base of the aorta, tend to obliter- 
ate the vessel orifice. This type of closure is so gradual that an 
acute infarction rarely occurs. Albutt cites several such instances 
of almost complete occlusion of the coronaries. Leary and 
Weam’s two cases of complete occlusion of both coronary ori- 
fices by a syphilitic aortitis and our own similar case have already 
been referred to. 

Occlusion may also be due to an embolus although this does 
not presuppose coronary disease. The embolus may be paradox- 
ial or may originate in the left heart itself. In one of the cases 
in the present series the embolus arose from a thrombus in the 
right femoral vein and reached the left coronary by way of a 
patent foramen ovale. In another, there was an embolus in the 
left coronary and a patent foramen ovale, but the origin of the 
embolus could not be determined. In a third case the embolus 
arose from a clot in an aneurysm of the ascending aorta. 

In order that there may be a definite imderstanding of the 
microscopic changes in coronary disease, we have adopted the 
classification followed by AUen which coincides with our views on 
the subject. His division is that of (1) atheroma, (2) 'arterio- 
sclerosis, (3) calcification, and (4) syphilis. 

The atheroma originates as an inflammatory process in the 
deep layers of the intima, and later, becoming fibrous, it produces 
nodular encroachments upon the lumen. This disease in the 
coronaries is quite comparable to atheroma of the aorta. It is 
rather prone to calcereous degeneration in its later stages. 
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Arteriosclerosis is a diffuse process probably originating in the 
medial and sub-intimal layeis. It leads to a diffuse fibrosis with 
thickening of the media, sometimes extending into the intima. 
This is also prone to calcareous degeneration. 

While sj'philitic aortitis is a common manifestation of syphilis, 
the disease seems rarely to attack the coronaries. A syphilitic 
mesaortitis may encroach on the lumen of the coronaries at their 
orifices or as has been stated before, may extend a short distance 
into the coronary. However, m the present series, there is one 
case presenting proliferation and fibrosis of the intima accompa- 
nied by a round cell infiltration which seems to originate in the 
adventitia and extend into the media. The appearance is quite 
similar to the accepted picture of syphilitic aortitis and syphilis 
of the medium sised vessels as described by Saphir.^^ 

The alterations in circulation due to coronary obstruction can 
be diwded into two main classifications, namely those following 
sudden obstruction and those due to gradual closure. Am acute 
infarction follows sudden obstruction. Oberhehnan and Le- 
Count found that in a few hearts there was no vascular anasto- 
mosis. As they also pointed out, a sudden occlusion, especially 
of a fairly large branch, does not give time for functional anasto- 
mosis and myocardial ischaemia is the result. In the event of 
this too sudden interference, death ensues. Gross points out 
that functional anastomosis may carry enough blood to proliferate 
and nourish fibrous tissue and thus conserve the life of the pa- 
tient, while it is not sufficient to the needs of highly specialized 
muscle. 

In sudden occlusion the microscopic picture in the myocardium 
is one of acute infarction. Karsner and Dwyer^° in their experi- 
ments upon dogs found that by surgically ligating a coronary 
artery, infarctions could be produced. These dogs were allowed to 
live for varying lengths of time and then the heart removed for 
examination. By knowing the exact age of the infarct, the 
progressive myocardial changes could be studies. Thus they 
have a complete myocardial picture from the occlusion until 
complete healing by fibrosis. Buckle}’-^ finds cardiac infarction 
responsible for most cases of spontaneous rupture of the heart. 
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However, this is not the most common end result of infarction. 
A great many infarctions end in fibrosis. This is especially true 
when smaller areas are affected. 

The most common type of vascular obstruction in the heart is 
that which takes place gradually. Here the collateral circulation 
plays a great part because we see no acute infarction. The new 
circulation, unable to carry enough blood for all the myocardium, 
can support the growth of connective tissue. Mackenzie, Weam, 
Hamburger, and Allen all agree that fibrosis is the usual result of 
gradual closure of the coronary arteries. Mackenzie goes on to say 
that if this fibrosis is extensive enough, death may follow from 
progressive myocardial failm*e, the heart muscle being unable to 
compensate for the extra strain placed upon it. In our experience 
the most common picture is an acute infarction superimposed 
upon a chronic fibrosis. The coronary picture is one of a nar- 
rowed lumen suddenly blocked by a thrombus. A syphilitic 
process whiqh gradually obstructs the coronary orifice seems to 
lead to fibrosis less often, according to Allen. 

ANALYSIS OF THIRTY-SIX CASES OF CORONARY OCCLUSION 


Age: 

Average age 57.5 years 

Average age of syphilitics 51.6 years 

Sex: 

Males 32 

Females 4 

Race: 

White 31 

Black 5 

Associated clinical findings: 

Angina pectoris diagnosed 4 

Hj"pertension diagnosed 5 

Hypertrophy and dilatation of heart ^ 

Cerebral hemorrhage 3 

Sudden death 22 

Death in 10 to 12 hours 2 

Slow death 7 

Manner of death unknown ^ 

Pain 11 
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IMyocarditim: 

Acute infarction superimposed upon fibrosis 

Fibrosis 

Acute infarction 

Acute infarction witb rupture 

Vascular disease; 

General sclerosis 

SjTJbilitic aorta 

Atheromatous aorta 

Arteriosclerotic aorta 

Xo aortic disease noted 

Ck)ronary arteries: 

Occlusion main branch left coronary 

Occlusion bifurcation left coronary 

Occlusion descending branch left coronary 

Occlusion intermuscular branches left descending 

coronary 

Occlusion right coronary 

Occlusion both coronaries 

Manner of final occlusion: 

Thrombus 

Embolus 

Syphilis 

Manner of occlusion unknown 

Coronary disease: 

Arteriosclerosis 

Atheroma 

Sjpthilis 

Arteriosclerosis and calcification 

Atheroma and calcification 

General syphilis: 

A diagnosis of S5p)hilis was possible in 

A doubtful diagnosis in 


16 

5 
8 
2 

17 

16 

3 

11 

6 

11 

2 

15 

2 

0 

1 

29 

3 

1 


16 

1 

3 

7 

5 

17 

1 


STBatABY 

1. In distinction from other series of cases the present series 
showed seventeen (47.2 per cent) syphilitics. 

2. Virtuall}’- all cases in the series were accompanied by a gen- 
eral vascular disease. 

3. In thirty of the thirty six cases the left coronary was 
occluded. 

4. The right coronary was occluded in only five cases. 
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5. In one case both coronaries were completely occluded. 

6. The most common coronary lesion was arteriosclerosis with 
superimposed thrombosis. 

7. The most common myocardial lesion was an acute infarction 
superimposed upon chronic fibrosis. 

8. The most frequent victim of coronary occlusion was a white 
male 50-60 years of age. 
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THE ELECTROMOTIVE THERMOJ^IETER 

ixSTRUlIBNT AND A METHOD FOR AIeASITBING lNTRA3nmAL, 
Intravenous, Superficial and Cavity Temperatures* 
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Rochester, Minnesota 

Seebeck, of Berlin, in 1821, discovered that if, in a ciremt 
made of two different metals, one junction is hotter than the 
other, an electromotive force is developed which causes an electric 
current. This electromotive force is generally' verj’- small com- 
pared with ordinarj’- single unit batteries and the like, which have 
voltages of from 1 volt to 2 volts. For example, in a circuit con- 
taining copper and iron (hence two junctions), when one junction 
is at 100®C, and the other junction is at 0°C. the electromotive 
force is of the order of a thousandth of a volt. This voltage, 
however, causes an electric current to flow from copper to iron at 
the hotter junction and from iron to copper at the colder one 
w'hen the electric circuit is closed. 

In order to obtain larger electromotive forces, pairs of metals 
have been combined in series to form thermopiles. The form 
devised by Nobih and used by Melloni in his researches on heat 
radiation consisted of alternate strips of antimony and bismuth 
which were insulated carefully from each other, except at the 
junctions, where they were soldered together. These metals were 
chosen because they gave a large electromotive force which acted 
from bismuth to antimony at the hot junction and from antimony 
to bismuth at the cold jimction. 

I do not know to whom is due the credit for the initial use of 
thermocouples and thermopiles in obtaining measurements on 

*Read before the Ninth Annual ComTntion of the American Societj^ of 
Clinical Pathologists, Detroit, ilichigan, June 20-23, 1930. 
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the temperatures in various parts of the human body. The first 
reference I have been able to find is a paper by Lombard.” 
Lombard employed thermopiles of eight pairs of bismuth and of 
an allo}’- of antimony and zinc. In the same year and journal, 
Allbutt® published a short paper on the clinical thermopile. He 
used thermopiles of bismuth and antimony. He gave some re- 
ports of his clinical observations and wrote by way of conclusion: 
“Perhaps the most valuable results I have obtained are the re- 
lations between superficial and internal heat.” 

Passing over the rather sparse medical literature dealing with 
thermocouples and thermopiles for the determination of the tem- 
peratures of body surfaces and tissues from 1875 to 1915, I shall 
call attention briefly to some of the more recent investigations. 

Holding”’ described his thermocouple thermometer as an instru- 
ment “for the exact measurement of temperature in living tissues 
for use in coagulation surgical procedures.” He employed a 
potentiometric method for reading the electromotive forces de- 
veloped by the heat of the tissues, particularly in procedures in- 
volving diathermy and electrocoagulation. 

Crile®'®’® and his collaborators made a series of thermo-electric 
studies of variations in temperature in animal tissues, the ef- 
fects of anesthesia, electrical stimulation, abdominal trauma, ex- 
posure of viscera, excision of organs, acid, alkali, strychnine and 
epinephrine. 

Wagner^® described the construction and use of thermoneedles 
for measiuing the temperature of deep Ijdng organs and used 
such thermocouples in tmnors, muscles and the like. 

Bazett and McGlone^ employed couples of constantan and iron 
for the measurement of superficial temperatures and used steel 
needles with constantan for dermal and subcutaneous measure- 
ments. One of the jimctions in their portable apparatus was in- 
serted in an insulated (thermos) flask of a capacity of one pint 
and filled with paraffin oil at room temperature. They used a 
galvanometer of the double pivoted movable coil type (Weston, 
Model 440), of internal resistance of 3.5 ohms, period of 2.3 
seconds and deflections indicatmg 2.2 microamperes in each 
division. The sensitmty of their ensemble was between 0.6 and 
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O.S°C. for each division of the scale, insuring an accurac}'' of 
about 0.2°C. in the estimation of temperature by their thermo- 
electric method. 

In ^'arious topographical mrveys of the temperatures of the 
bodj' at numerous (forty-seven) cutaneous situations, Benedict/ 
and Benedict, Koropatchinskj'- and Fiiin^ used thermocouples of 
constantan and iron, a thermostat for maintaining one jimction 
at a constant temperature (32 'C.) and a portable galvanometer 
(Leeds and Northrup number 2400), with a sensitivity of 20 
microvolts, which indicated a change of temperature of prac- 
ticalh’ 0.04X\ for each millimeter of deflection of the galvanometer. 
There are many valuable details concerning construction of ap- 
paratus and methods of obtaining temperatures in these papers 
b}' Benedict and his collaborators. 

Clark® designed and built a sensitive apparatus f reading to 0.01° 
C.) for the measurement of intravenous temperatures emplo3ing 
thermocouples of constantan and copper. He made a thermostat 
consisting of a double flask or tubes of pj'rex gla.ss, the space be- 
tween being filled vuth mercurj" which served both as the constant 
temperature bath and, bj* the change of ^'olume of the mercmy 
and subsequent change of level in the capillar\' tubes attached to 
the apparatus, as the regulator of the temperature. The thermo- 
static apparatus which I have used in the electromotive thermom- 
eter is a modification of the de^'ice of Clark. 

THE FUXDA:MEXTAL PRrxCIPLE OF THE ELECTROAIOTn'E 

THER.MO.METER 

The electromotive thermometer is based on the phj'sical prin- 
ciple that an electromotive force (voltage) is developed in a cir- 
cuit which consists of junctions of two different metals, such as 
constantan and copper, when one junction or thermocouple is at 
a higher temperature than the other junction. If a galvanometer 
is included in this ch’cuit, the electromotive force developed by 
reason of the differences in temperature of the two junctions will 
cause an electrical current to flow through the galvanometer. If, 
then, the difference between the temperatures of the two junc- 
tions is knovm, it is possible to calibrate or to convert the gah'ano- 
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metric deflections into equivalent thermal readings. Hanng 
calibrated the deflections of the galvanometer in equivalent ther- 
mal readings, any of the various thermocouples with which the 
apparatus is equipped ma}' be applied to or inserted into the 
bodj’’ and the temperature read from the calibrated scale, provided 
the value of the resistance in each of the thermocouple circuits 
is the same. In passing, it should be noted that the thermocouple, 
whether bare or inserted in a needle or other enclosing capsule 
(as in the rectal or gastric thermocouple) should remo^'e as little 
heat as possible from the surroundmg tissue if it is to indicate 
accuratelj’’ the temperature of the tissue. In manA^ instances it is 
difficult to accomph-sh this: therefore, thennocouples in some 
cases will be more significant as indicators of the change of tem- 
perature produced or induced b3’^ vazious clinical or surgical 
procedures. 


THE ELECTROMOTn'E THERMOMETER 

The ensemble of apparatus consists essentiall}’’ of two parts: 
(1) the thermostat and heating circuit so arranged that one set 
of junctions (constantan, copper) or, in the lastest tj^ze of instru- 
ment, one common junction, can be kept at a constant tempera- 
ture, and (2) the various t3'pes of thei’mocouples for use in the 
determination of intramural, intravenous, superficial and ca'\'it3* 
temperatm-es. The gah'anometer, used as the instnnnent for 
the measurement of the difference in electi'omotive forces of the 
two junctions (as for example, the jimction at a constant tempera- 
tm-e in the thermostat and the junction apphed to a given area on 
the skin) ma3’' be of an3^ degi’ee of sensiti\dt3' desired, dependent 
on the distance of the scale on which the deflections are I’ead and 
the degi'ee of accurac3’^ of measm-ements desired. 

The thermostat 

This is essentialh^ a modification of the double container or 
flask of p3'rex glass designed b3’' Clark. A photogi’aph of the 
thermostatic flask which is used in the apparatus is shown in 
figm’e 1. It is shown also in ci’oss section as a portion of fig- 
ui’e 2. The length of the double flask portion is 7 inches; the 
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Fig. 1. The Pyeex Double Flapk ok Thermostat 
Pi and pt, platinum ivires wJiich, ivith mercurj-, form the thermostatic control; 
c, the adjustable scren* to which is attached one platinum wire and which serves 
as the regulator of the value of the coastant temperature of the thermostat: r^. 
the resistance wlu'cli constitutes the electrical heating system of the thermostat. 

diameter of the outer tube is 2 inches. In the center of this outer 
flask there is sealed a second tube, about 1 inch in diameter. At 
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the top of this double flask, and toward the outer edge, there is 
sealed a piece of pyrex capillaiy tubing of 1.5 to 2 mm. internal 
bore and 1 inch in length. The upper end of this capillary' tube 
is flared or cupped. Over the top of this cup is fitted a metallic 
cap and screw (fig. 2, c). At the end of the screw is a small 
platinum wire (fig. 2, p) which makes contact with the mercurj' 


Electromotive Thermometer 



Fig. 2. Diagramm.\tic Sketches of the Electroiiotii'e Thermometer 
I>eft-hand diagram: a-a, 110 volt circuit; Si and s^, su-itches for inserting 
auxiliarj’ resistances (incandescent lamp bulbs) ti and (- in the circuit: c, adjust- 
able screw; p-p, platinum wires which, M'ith mercurj-, form the thermostatic 
control: b, inner tube of thermostat which carries one set of thermojunctions; 
m, mercurj’'; n, resistance for heating thermostat. 

Right-hand diagram: ji, jt, thermojunctions of copper, d, and constantan, 
c; j’o, auxiliary resistance in galvanometric sj'stem; g, galvanometer; S3, switch 
for including the galvanometer in the thermo-electric circuit; S4, shunt to damp 
the galvanometer quickly. 

(fig. 2, ?7i) as it expands under the heat derived from the electrical 
heating of the thermostat (fig. 2, ?*). Bj' means of the adjust- 
ment of the screw (fig. 2, c) the temperature of the thermostat 
may be set at anj’- value desired. The thermostat proper (fig- 
2, i) is wound with about 15 feet of number 24 “advance” vare 
( Driver-Harris Co., Newark, New JersejO and has a resistance 



ELECTROMOTR'E THERilO.METEE, 


215 


of about 10 ohms. It is then coated mth plaster of paris to a 
depth of about J inch and is finally inserted wth proper insulation 
in the metallic case wliich is furnished ^^dth thermos bottles. 
The glass portions of the thermostat may be obtained from the 
Central Scientific Company, Chicago. 

The healing circuit 

The thermostat is electncally connected to the usual 110 volt 
lighting circuit. Tn*o ordinaiy incandescent lamps (or more if de- 
.sired) are ai-ranged in parallel. One or both of these lamps may 
be included in the circuit b}' means of .smtches ffig. 2, Si and -Ss). 
Initiail}', both switches are clo.sed so that the temperature of the 
mercuiy in the thermostat and hence the temperature of the oil 
in the inner tube (fig. 2, b) may be raised to the desired value as 
quickh* as possible. If the screw (fig. 2, c) has been set bj* pre- 
vious trial to cause the heating cii-cuit to be “oft” at a temperature 
of 40°C., it is possible to insert a Centigrade thermometer ac- 
curately calibrated in tenths of a degree (range to 50°C.) in the 
inner flask (fig, 2, 6) and, when the temperature indicated on this 
thermometer rises to within a few degrees of 40®C., the switch 
(fig. 2, So) can be opened and the temperature of the thermostat 
allowed to come more slowh' to its fixed or constant value. The 
temperature of the thermostat can be kept constant to within 
less than 0.05°C. if redistilled mercuiy is used in filling the double- 
flask container. As w'ill be seen by reference to figure 2 (left-hand 
portion), the electric cm*rent from the main supply' passes through 
the resistance n, until such time as the mercurj' has been heated 
sufficienth" and has e.xpanded to make contact with the platinum 
wire (p in upper right-hand portion of fig. 2) attached to the ad- 
justing screw' (fig. 2, c). When this contact occurs, the electrical 
current does not pass through the resistance r/., but follows the 
path a-c-p-p-lr-Si-a (fig. 2). If arcing occui-s at the break of the 
contact of the platinum point of the adjusting screw (fig. 2, c), a 
satisfactory remed}' will be found in the employment of conden- 
sers (such as telephone condensers) placed across the mercuiy- 
platinum “make and break'' points. 
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The thermostat and heating circuit 

Figure 3 is a photograph of the arrangement of lamps (fig. 3, 
h and Z;) and the situation of the thermostatic control in the 
electromotive thermometer. The current, after passing through 
the lamp or lamps in the circuit, goes through the resistance vire 



Fig. 3. Photogr.\ph of THERiiosT.\T .vnt) Electeic.\l Circuit 
h and U, lamps: pi and pz, adjustable screw and platinum wires of thermostat: 
a and b, leads from pi and pz to main 110 volt circuit. 

wound around the pjTe.x double flask containing the mercury. 
The points marked a and h (fig. 3) indicate the binding posts to 
which are fastened wires leading to the two platimma contacts 
(fig. 3, p, and ps). 

The thermocouples 

These are made of copper and eonstantan wires. The copper 
wue used is well insulated, B and S gauge 27, and consists of 
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seven number 35 vires, tinned and laid straiglit. It is com- 
mercially sold under the code name “HabituaF' (Belden -Vlanu- 
facturing Co., Chicago). The constantan wire is made by the 
Driver-Harris Company. Newark, New Jersey, and is sold under 
various trade names, such as "'Hear' and "'Climax.'’ A flexible, 
well insulated wire made of four strands number 35 or 36 is 



Fig. 4. Photograi’H of Skix THEnMOfoupi.Es axd .Switches Coxxected 
TO Each Pair of Thermocoupx.es Respectii-elv 

suitable. It is an advantage to use stranded wire of such an 
alloy, smce it is less brittle and less likely to break than the non- 
stranded type. Also, b}' using wires of these diameters it is 
possible thoroughlA’ to interweave and wrap the ends of the copper 
and constantan vdres together for about a quarter of an inch 
before applying a drop of .solder at the tip. 

In the earlier models (constructed from 1925 to 1929) one of 
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each of the various pairs of copper-constantan thermocouples was 
inserted in the thermostat, and the other junction and wires, 
forming the second of each pan- of thermocouples, were led through 
several (generall}^ six) feet of rubber tubing of about the same 
size as the smallest Rehfus tubing (fig. 4). Each pair of thermo- 
couples was connected to the galvanometer in the manner indi- 
cated in the right-hand diagram of figm-e 2. In certain tj’pes of 
experiments (with diathermj’^), however, some difficulties arose b}’’ 
reason of the fact that the insertion of ten or more thermocouples 



Fig. 5. Diagrajis to Show Coxstrcctiox of Cutaxfocs Thermocouple A , 
Gastric Therjiocouple, B, axd Rect.u. Thermocouple, C. 
k, constantan; c, copper; a, fiber or hard rubber; h, metal cap;/, tliin copper 
tubing; r, rubber tubing; j, theriiiojunction. 


in the inner flask of the thermostat caused these thermocouples 
to come in contact vdth each other. This contact was pre^■ented 
b}^ inserting each thermo junction (in the thermostat) into a small 
glass tube. The arrangement of switches for enabling the operator 
to complete the circuit of anT”- desired pair of thermojunctions 
through the galvanometer, and therebj* to get a reading of the 
temperature indicated b 3 ' anj"^ given thermocouple is shown in 
figure 4. A group of thermocouples suitable for use in the measure- 
ment of cutaneous temperatures is also shown in the same photo- 
gi-aph. 

Figures 5 and 6 are a series of sketches indicating the manner 
of constmction and housing of thermocouples to be used in ob- 
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taiiiing suporficial, intraveRou."', intr8.miiV8.h or csLvity tompevd- 
tmes. In the measurement of gastric or rectai temperatures it 
is essential that the thermocouple come nearh' in contact ■Rith a 
A er^ thin, small, metallic shell which serves as the container so 
that it may register as quickly and accurately as possible the 
temperature of the tissue with ^^'hieh it is in contact. Thermo- 
couples can be made interchangeable also, as for example those 
used in intra%-enous, rectal, and gastric measurements, if the 
copper and constantaii leads are fastened respectirely to metallic 



Fig. 6. Diagrams to Show Co.vstructio.v of lA-TRA\"E.vors Thermocouple, 
.AN'D Lvtramuscular or Intramural Thermocouple, B 
k, constantan; c, copper; r, rubber tubing; b. attachment for bulb; h. needle, 
and I, thermojunction. 

bushings of copper and constantan.* The attachment containing 
the thermocouple proper can be conveniently joined by a jack, the 
constantanlead alwajLS being inserted in the bushingof constantan. 
The essential point to be emphasized is that matters shall be so 
arranged that two junctions of dissimilar metals occur at two 
points only;name}y, the copper-constantan junction in the thermo- 
stat, and the similar junction in the needle or other holder to be 
inserted into or attached to the bodjx 
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The galvanometer 

Arj’- galvanometer of the d’Arsonval tj^je, and of sufficient 
sensithuty, maj'- be used. A Leeds and Northrup tj-pe R gal- 
vanometer 2o00-a has been found satisfactory’'. If the galvanom- 
eter is too sensitive, a resistance of suitable value (fig. 2, r) 
may be inserted in series with it. The external chcuit from the 
thermostat through the switches to the galvanometer, including 
binding posts, wire terminals, resistances, and so forth, are of 
copper. All metaUic parts in the circuit (fig. 2, d-d), or similar 
circuits, are of copper. In general, I have mounted the galvanom- 
eter on one wall of a room in which the instrument is to be used 
and have used a lamp house vuth an image of a wire attached 
to the housiug (or the image of the filament of a single filament 
lamp may be employed) as an indicator of the galvanometric 
deflection. The scale, cahbrated in degrees and fractions thereof, 
may’’ be fastened to a wall or other support at some distance from 
the galvanometer. Such a scheme makes the matter of obtain- 
ing a long series of readings much easier than the use of the ordi- 
nary’ scale and telescope. 

I.MPRO^’ED TYPE OF ELECTROMOTI^'E THERMOMETER 

In the last year the instrament has been improA'ed in several 
particulars. One thermocouple only is inserted in the thermostat 
and thus serves as the common junction to each and every pair 
of thermocouples. The ehmination of several thermocouples in 
the thermostat through the use of a connnon constantan-copper 
junction makes it possible to measure temperatures in various 
parts of the body when diathermy’ or other high-frequency’ ap- 
paratus is employ’ed in treatment or observational work. From 
the practical standpoint, also, there is a considerable saving in 
the time and trouble of making and inserting in the thermostat 
the sixteen thermocouples which are attached in the latest form 
of instrument. 

Another important improvement lies in the type of switch 
used to enable the operator to join quickly’ into the galvanometric 
circuit any thermocouple desired. The essential details of the 
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dials and their construction are shown in figure 7. Through the 
use of constantan and copper rods and ribbon (strips), it has been 
possible to construct a rotary switch in which all the points of 
contact on the upper plate (fig. 7, part 1) are of copper. A lower 
plate of similar construction carries constantan contacts. The 
copper lead wire of each thermocouple I’espectively is attached to 
the appropriate copper terminal in the upper plate, and, in turn, 
the constantan wires are fastened to the lower plate. The two 
rotating arms of the dial are made of copper (fig. 7, n) and con- 



Fjg. 7. Di.agha.m of Rotary Sw/tch a.vd Sketch of E.v.semble 
c, copper; I, constantan; r^, rotor arm of copper; ri-, rotor arm of constantan; 
g, galvanometer; resistance (cojjper) in gaivanometric circuit; b, b, supporting 
plates of hard nibber of bakelite, and ji and thermojunctions of copper and 
constantan. 


stantan (fig. 7, ?■;,) respectively. The upper and lower base plates 
of the rotaiy switch are of hard rubber and bakelite. Figure 7 
(part .3) shows in diagrammatic form the complete circuit when 
the rotaiy switch is set to include ant' desired thermocouple (for 
example, number .5) in the gaivanometric cheuit. Again, it may 
be pointed out that the galvanometer (fig. 7, g), the auxiliaiy 
resistance (fig. 7, ?v), the leads and the wires which form portions 
of one part of each complete thermocouple unit are of copper. 
The other portions of the circuits are constantan. 
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Through his careful construction of instruments, Halstead has 
eliminated technical difficulties and has made the electromotive 
thermometer a useful instrument in clinical research and in ex- 
perimental medicine and biology. 

APPLICATIONS or ELECTROjMOTI'VT: thermojietry 

Thermocouples inserted in surgical needles haA^e been used by 
the Avriter and his colleagues in a studA’- of the production of feA'er 



Fig. 8. Record of Teiiper.\tures in the Liat:r, Kidney, Deep Muscle and 
Superficial Muscle Before and After the Ad-aunistr-ation 

OF Glycine 


in animals by A^arious means. Figure 8 giA'es a series of readings 
of che temperatures of the hA*er, kidney, deep muscle and superficial 
muscle of an anesthetized animal before and after intraATnous 
administration of 0.5 gm. of gl 3 ’^cine for each kilogram of body 
AA^eight. I shall not present in this article these and other data 
obtained in these iuA^estigations, but I haA'e included figm-e 8 to 
indicate the adaptabihty of the electromotiA'e thermometer to 
such experiments. 
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In figure 9 are plotted the readings of temperature obtained on 
the two great toes rnth cutaneous thermocouples, the gastric 
tempera tui-es as obtained through the use of the special gastric 
thermocouple, and the oral temperature fmercurial thermometer) 
of a person, after the administration of typhoid vaccine (1,000,000 



Fig. 9. Observ.^tioxs ov the Cct.axeoc.s Te-mperatthe. Oral Temperatcre, 
AXD Gastric TEiiPERATCRE After the Adjuxistratiox of 
Ttphoid VAcaxE (1,000,000 EbcrthcUa lyph ') 

EheriheUa typhi). The course of the fe\-er, as indicated by super- 
ficial and cavity temperatures, is ciearh" portrayed. The physio- 
logic and clinical .significance of .such data is reserved for pre- 
sentation elsewhere. 

Extensive clinical calorimetric and thennometric studies have- 
been made by some of mj' medical colleagues. In these investi- 
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gations thej* have made use of the electromotive thermometer 
and the foot calorimeter previousl3'- described me.*- Adson 
and Brown* vTote: 

Subjects who exhibit vasospastic disturbances are especialh- prone to have 
decreased temperature of the skin with marked fluctuations in the involved 
parts. Under usual emdronmental conditions, room temperature 24° to 26°C., 
the surface temperature is low in the hands and feet, ranging from 16° to 25°G. 
The surface temperature of the extremities of the average normal person varies 
from 24° to .3.3°C. In cases of Rajmaud’s disease, the fluctuations in surface 
temperature are extreme and constitute an exaggerated response to variations 
in the envuronmental temperature. This is sho^sm, not on! j' with determinations 
of the surface temperature bj' the thermocouple, but also in variations in the 
rate of heat elimination as determined b3’ the foot and hand calorimeter. During 
the stage either of pallor or of cj'anosis the surface temperature of the part be- 
comes excessiveh* low and increases uith recoverj* to normal color. As the 
disease becomes more advanced, there is an increasing tendencj* for the surface 
temperature to remain low. The marked vasospastic element present in these 
cases also is shown in the response of surface temperature and in the rate of 
heat elimination when sj^stemic fever is induced. For the purpose of studjing 
the range of the vasomotor response, a procedure has been developed which 
gives information on this point and selves as a useful index in determining the 
tj'pe of case amenable to operative measures. It is particularlj- valuable in 
cases of thrombo-angiitis obliterans which are frequentl}' complicated bj* vaso- 
spastic disturbances. One of us (Brown) has deWsed what we call the “vaso- 
motor or vascular index” which is determined as follows: Xonspecific protein 
fever is induced bj' the intravenous injection of triple tj-poid vaccine, and the 
surface temperatures of the digits, foot, and hand, are taken simultaneous!}' 
with the temperature in the mouth, or roughlj* simultaneous!}- rvith the tem- 
perature in the blood. In all persons, including those who are normal and 
those with or without vascular disease, after a preliminar}- drop due to the 
chiU, the temperature in the mouth and on the surface rises. The magnitude 
of the rise in the temperature of the skin is dependent on (1) the initial tempera- 
ture of the extremity, (2) the severity of the febrile reaction, and (3) the patency 
of the arteries. In cases in which the extremities are cold and in cases in which 
there is considerable vasospasm, the increase in the surface temperature is very 
great. The index is calculated by determining the rise in the surface tempera- 
ture and subtracting from that the rise in the temperature of the mouth or blood; 
this, in degrees Centigrade, constitutes the cliange in temperature of the skin 
that is due largely to the shifting of blood that comes from vasomotor changes. 
This increase, dirided by the number of degrees increase in the temperature of 
the blood, gives a figure which, in simple terms, indicates that for every degree 
rise in the temperature of the blood there is in the temperature of the skin a 
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certain number of degrees of rise w'hich is largeh' of vasomotor origin. In case.s 
of RajTiaud's disease, inde.ves of from 5 to 14 are obtained. In the cases of 
thrombo-angiitis obliterans v.dth vasospastic disturbances, indexes of 2 to 6 
have been found. Tiiis index is of practical importance in the selection of cases 
for operation, as the rise in .surface temperature that comes with fex'er appro.vi- 
mates roughy that occurring after a sj'inpathetic ganglionectom}*. It also has 
a certain ciiagno.=tic import in differentiating cases in wljich the diagnosis of a 
pure vasomotor disturbance and early organic disease of the arteries is not 
entirely clear. In arteriosclerotic disease of the limbs, the vasomotor indexes 
are low or zero. To obtain such an index militates against operation on the 
sjuiipthetic s.vstem. 
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A Js^OTE ON THE DISTILLATION OF AI^CVIONIA IN THE 
FOLIN AND WU AIETHOD FOR THE DETBR- 
mNATION OF VREA IN BLOOD 

ROBERT C. LEWIS 

From the Deparlnvenl of Biochemistry, University of Colorado School of Medicine, 

Denver, Colorado 

A simple modification of the distillation procedure in the 
Folin and Wu^ method for the routine determination of urea in 
blood has proved extremely helpful for our hospitals. The changes 
proposed resulted from an attempt to overcome the trouble 
which some workers, particularl 3 ’- students and others of little 
experience in the laboratories, had encountered with the distilla- 
tion process of the original method. The principal causes of 
difficulty were (1) frothing in the distillation tube with the carry- 
ing over of some of the contents, (2) sucking back of the distillate, 
and (3) blov/mg out of the distillate from the recehdng tube by 
steam as a result of too rapid distillation. Elimination as far as 
possible of these potential sources of error in the original proce- 
dure has met with considerable success. 

AYe have abandoned the use of the loosely fitting rubber stopper 
on the long arm of the bent glass tubing to hold the 25 cc. gradu- 
ated recehdng test tube* in position. Instead, we place this test 
tube in a 600 cc. beaker filled with cold water and bring it into 
place for distillation by raising the beaker so that the end of the 
glass tubing comes well below the surface of the 0.05 normal 
hy'drochloric acid in the receiving test tube. The beaker is held 
in position during the distillation by a wooden block of suita- 
ble size. 

* A. graduated test tube is used for convenience if one follows the writer’s 
modification of the Folin-Wu method using the Peebles-Lewis Colorimeter 
(Peebles Am> Lewis, Jotu*. Am. iMed. Assn., 70 : 679, 1918; Lewis, Jour. Lab. 
and Clin. Med. In press). If the original Folin-Wu procedure is to be fol- 
lowed, an ordinary test tube with a single graduation at 25 cc. may be used. 
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Very little change has been made in the technique of the 
method. A piece of paraffin about three times the size of the head 
of an ordinary pin is used in place of the two drops of mineral oil 
to prevent frothing, and two small glass beads instead of a dry 
pebble are employed to prevent bumping. It is important that 
the bent glass tubing used in the distillation apparatus should have 
an inside diameter of from 5 to 6 mm., as some difficulty has been 



Fig. 1. Diagraiimatic Representation of the Modified DiSTtiiDATioN 

Apparatus 

A shows position of receiving tube during distillation; B, after completion of 
distillation with the receiving tube lowered by removal of the wooden block. 

experienced from a tendency of the distillate to suck back when 
smaller tubing is used. 

Distillation is started over a micro-burner and is continued 
until from 5 to 6 cc. of water have been distilled into the receiv- 
ing tube. Then the block is removed and the beaker is lowered 
to the table top, thereby dropping the graduated test tube so 
that the end of the glass tubing no longer dips below the surface of 
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the distillate. Fig. 1 is a diagrammatic illustration of the appa- 
ratus used in the distillation. 

As the beaker of water keeps the lower end of the distilling tub- 
ing and the recei\dng test tube sufficiently cool to bring about 
good condensation throughout the distillation, it is not necessarj’- 
to regulate the rate of distillation to prevent the emission of steam 
from the receiving tube before the end of three minutes. Irre- 
spective of how rapid the rate may be, all steam will be condensed 
before reaching the receiving tube. No trouble whatsoever has 
been experienced from frothing, as mentioned by Watson and 
White,- or from bumping. There is no tendency for the distillate 
to suck back into the distillation tube. Consequently, after the 
flame is started, one ma3^ do other things about the laboratorj'- 
and give absolutelj^ no attention to the distillation until it is time 
to lower the receiving tube. 


SUMAURY 

1. Certain potential sources of error inherent in the procedure 
for distillation of ammonia as described bj*" Folin and Wu in their 
method for the determination of urea in blood have been entirely 
eliminated through the changes which we have proposed. 

2. The revised technique has been used in our laboratories for 
the past eight years with great satisfaction, 
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A AIETHOD FOR THE DETERMINATION OF BLOOD 
CHLORIDES USING PALLADIOUS NITRATE 
AS INDICATOR* 

ROBERT C. LEWIS and NEVA L. BINKLEYf 

From the Department of Biochemistry, Universitij of Colorado School of Medicine, 

Denver, Colorado 

The use of palladious nitrate as an indicator in the titration of 
silver nitrate with potassium iodide in the determination of silver 
was introduced by Sehneider= w'ho stated that “the stability of 
palladious iodide is greater than that of ferric sulphocyanate,” 
and that “dilution does not affect the sensitivity of the indicator.” 
The sensitivity and permanency of this indicator suggested the 
possibility of its use in the determination of the relatively small 
amounts of chlorides contained in blood. 

Numerous methods for the determination of blood chlorides 
have been reported in the literature. Although accurate results 
are possible with most of the procedures which have been pro- 
posed, the end-points of the titrations are in many instances none 
too sharp or, in the case of the iodometric methods, can be ob- 
tained only by the use of buffer starch indicator solutions, which 
do not keep well. Consequent^ the introduction of palladious 
nitrate as an indicator in the determination of blood chlorides 
seemed verj' well worth an attempt. 

PALLADIOUS TITRATE .METHOD FOR BLOOD CHLORmES 

Preluninary work ha^dng shown that palladious nitrate is suffi- 
ciently sensitive to be used satisfactorily as an indicator in the 

* Presented at the meeting of the American Society of Biological Chemists, 
Chicago, March 2G-29, 1930. (Cf. Proceeding, Jour. Biol. Chem., 87, x-idii 
(1930).) 

t The experimental data presented here are taken from the thesis submitted 
by Neva L. Binklej'^ to the Graduate School of the University of Colorado, 
June, 1930, in partial fulfillment of the requirements for the degree Master of 
Science. 
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titration of silver nitrate of such low concentrations as are neces- 
sary in the determination of blood chlorides, the following method 
was adopted. 

Solutions required 

1. Sulphosalicylic acid. A 2 per cent solution. 

2. Standard silver nitrate solution (1 cc. = 1.28 mgm. NaCl). 

Silver nitrate, C.P 3.72 grams 

Nitric acid, cone 250 cc. 

Water to make 1000 cc. 

3. Standard potassium iodide solution (2 cc. = 1 cc. Standard 
AgNOa. Transfer approximately 1.9 gm. of potassium iodide to a 
hter volmnetric flask, dissolve in water, and dilute to volume. 
Measure 1 cc. of the standard silver nitrate solution, 9 cc. of 
water, and 0.2 cc. of paUadious nitrate indicator into a small 
Erlenmeyer flask and titrate from a micro-burette vdth the potas- 
siiun iodide solution to the first permanent brown color. After 
checking the titration, adjust the solution by dilution so that ex- 
actly 2.03 cc. instead of 2 cc. of the potassium iodide solution 
will be required to titrate 1 cc. of the standard silver nitrate solu- 
tion to the brown end-point with paUadious nitrate indicator. 
The extra 0.03 cc. of potassium iodide solution is necessary to 
provide for the blank required to produce the end-point with the 
indicator. When this standard potassium iodide solution is used 
in the titration of excess silver nitrate in blood chloride determi- 
nations, the same blank of 0.03 cc. is subtracted from the titration 
value obtained. 

4. PaUadious nitrate indicator solution. 

PaUadious nitrate 

Nitric acid, cone . 

Water to make . . 

This solution keeps indefinitely. 

Technique of method 

To 2 cc. of plasma or whole blood in a 25 cc. volumetric flask, 
add about 6 cc, of water, and then 15 cc. of 2 per cent sulphosali- 


0.13 gram 
16 cc. 

100 cc. 
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cylic acid. Dilute to volume, shake, allow to stand five to ten 
minutes, and filter. To 10 cc. of the water-clear filtrate in a 25 
cc. volumetric flask, add 5 cc. of standard silver nitrate solution, 
and dilute to %'olume. Add a small pinch, of kaolin to aid the 
coagulation of the siher chloride formed, shake thoroughly, allow 
to stand five to ten minutes, and filter. If the first few drops of 
the filtrate are cloud}'-, pour back through the filter to obtain a 
clear solution. To 10 cc. of the filtrate in a small Erlenmeyer 
flask, add 0.2 cc. of palladious nitrate indicator and, using a 
micro-burette, titrate with standard potassium iodide to the first 
brown color. The end-point is very' distinct and permanent. 


Calculation of results 


The amount of sodium chloride present ma}’- be calculated from 
the following formula: 


Jlilligrara off 
KaCl per 100 1 
cc. of blood 
(or plasma) 


ftngm. of) 

KI used — tif ration blank) INaCI perj 

2 1^1 cc. of p 

I AgNO, ] 


100 

Blood (or plasma! 
equivalent of 
filtrate used 


X I ^ X 

2 ■ 0.32 


= 4 - (KI used - 0.03) X 200. 

Thus, to find the number of milligrams of sodium chloride in 100 
cc. of pia.sma (or whole blood), subtract 0.03 (the titration blank) 
from the number of cubic centimeters of KI used, then subtract 
this figure from 4, and multiply the difi'erence obtained by 200. 


Accuracy of method 

Proof of the accuracy of the proposed method and of the sensi- 
tivity of palladious nitrate as an indicator is given by the results 
obtained when varying amounts of bydrocbloric acid ol knonn 
normality were used in place of blood filtrate and their chloride 
contents were determined according to the latter part of the 
method as outlined. Table 1 .shows that the amount of chloride 
found in each case corresponds closely to that actually present. 
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TABLE 1 


Comparison of the Theoretical Chloride Contents of Varying Amounts 
OF Standardized Hydrochloric Acid Solutions ytith Those Found by 
THE Palladious Nitrate Method 


HTOROCIILOniC ACID 

(1 cc. « 0.559 NaCl) 

CHLORIDE AS NaCI 

Theoretical 

Found* 

cc. 

• mgm . 

mgm . 

9.0 

5.03 

4.99 

9.1 

5.09 

5.07 

9.2 

5.14 

5.12 

9.3 

5.20 

5.19 

9.4 

5.26 

5.22 

9.5 

5.31 

5.27 

9.6 

5.37 

5.36 

9.7 

5.42 

5.43 

9.8 

5.48 

5.46 

9.9 

5.54 

5.50 

10.0 

5.59 

5.57 


* Average of duplicate determinations. 


TABLE 2 

Comparison of Plasma Chloride Values Obtained by the McLean-Van 


Slyke Method and the Palladious Nitrate Method 


SAMPLE NUMBER 

NaCl PER 100 cc. BLOOD PLASMA* 

JIcLean-Van Slyko method 

PnlJadious nitrate 


mgvx . 

vxgm .. 

1 

640 

644 

2 

596 

590 

3 

556 

559 

4 

596 

590 

5 1 

611 

60S 

6 

554 

548 

7 

596 

588 

8 

550 

547 

9 

541 

550 

10 

635 

634 

11 

571 

578 

12 

604 

597 

13 

589 

586 

14 

587 

580 


* Results with both methods are averages of duplicate determinations. 
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Tabie 2 demonstrates even more comdncingly that the method 
is accurate for the determination of the chlorides of blood, as it 
shows, by typical examples, the close agreement between the 
plasma chloride figures obtained by the proposed method and 
those secured with the procedure of McLean and Van Slyke.^ 
Inasmuch as these investigators obtained, by their method, values 
which agreed within 0.51 per cent with those found by fusion, we 
may assume that our method gives an accurate estimate of the 
true chloride content of plasma. 

Einally, attention should be called to the fact that, according 
to our experience, the chloride content of whole blood may be 
determined by this method with the same degree of accuracy as 
has been demonstrated for plasma. 

COXCLUSION 

Our desire to secure a simple indicator, which would give a 
sharper and more permanent titration end-point than it is pos- 
sible to obtain with sulphocyanate and ferric alum, has been more 
than satisfied by the introduction into blood chemistry of palla- 
dious nitrate for the titration of silver nitrate with potassium 
iodide. This indicator requires no specific buffering and gives a 
sharp, clear, easily recognizable end-point lasting at least over 
night. 

STBIMABY 

1. A method has been proposed for the determination of the 
chlorides of whole blood or plasma. 

2. By introducing sulphosalicylic acid as the protein precipi- 
tating agent and paUadious nitrate as the indicator in titrating ex- 
cess silver nitrate with potassium iodide, a rapid, accurate pro- 
cedure has been developed. 

3. The end-point is sharp, clear, permanent and easily 
recognizable. 
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THE PRESENT STATUS OF CLINICAL LABORATORY 
AIEASUREAIENTS WITH A NOTE ON THE PHOTO- 
ELECTRIC EFFECT* 

WILLIAM G. EXTON 

From the Laboratory and Longevity Service of The Prudential Insurance 
Company of America, Newark, New Jersey 

GENERAL CONSmERATIONS 

Excepting only the descriptive, it is generally recognized that 
every branch of science is fundamentally quantitative and that 
improvements in measurements are necessary for scientific prog- 
ress. Thus the problems of the pure sciences are often whoUy 
matters of measurement while those of the applied sciences are in- 
extricably boimd up with the very concrete matter of efficiency of 
production. Workers in the pure and applied sciences are, there- 
fore, always keenly aware of the importance of impro^dng methods 
of measurement. 

That physicians do not so clearly comprehend the nature and 
importance of measurements is evident in many ways. Thus a 
recent issue of a first rate medical journal contained, among others, 
two papers, one of which gave data to show that protein fractiona- 
tions could be made more precisely by interferometrj’- than hy 
refractometry, while the other gave clinical data of cases in which 
protemuria was a prominent characteristic, designating the pro- 
tein concentrations by one or more crosses. Eridently a forward 
looking editor saw nothing incongruous in presenting at the same 
time methods for estimating the same material which in one 
instance are of extreme refinement and in the other of extreme 
crudity. Such instances are not at all unusual; on the contrary, 
practically every text on clinical pathology has numerous ex- 

* Read before the Ninth Annual Convention of the American Society of 
Clinical Pathologists, Detroit, Michigan, June 21-23, 1930. 
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amples of indiscrimmation between qualitative, semi-qualitative 
and quantitative methods. 

Perhaps the dual conception of the practice of medicme as 
being partlj’- art and partly science accounts for the inchoate 
appreciation of the nature and value of precise measurements, 
because duality naturally tends to confuse and the confusion 
seems to make it difficult for many physicians to distinguish 
clearly between what is art and what is science in medicine. 
However that may be, it is, nevertheless, certain that the art of 
diagnosis only begins and can only function to best advantage 
after science has developed as accurate and complete information 
as possible about a case. Ph3^sicians who are satisfied with 
anjdhing less than the best information that science can give them 
about their cases, therefore, fail to do justice to then^elves, their 
patients and their art. 

Of the tests most commonly applied in practice to develop 
clinical information, those for protein, sugar and the formed ele- 
ments in mine are good examples of the illusory habit of ^dng to 
draw quantitative deductions from purely qualitative tests, which 
still persists among physicians who have not j^t learned that the 
newer quanitative methods, at no more cost in time and trouble, 
supply much more useful information than the older hit-or-miss 
qualitative methods. 

Fmthermore, those clinicians who follow the trend of modem 
experimental medicine alreadj’^ insist on knowing not its mere 
concentration but the rate at which patients excrete substances of 
particular interest, because such information not only has much 
more definition and clinical value but is unquestionably the truest 
criterion for comparing samples excreted at different times by the 
same individual. Being a simple correlation of time, volume 
and concentration, the rate of excretion, of course, depends upon 
accxuate quantitations of the excreted substance, and the re- 
sponsibility of prowding better quantitative information rests 
squarely upon clinical pathologists. 

All good physicians aim at earlier and earlier diagnosis, but 
advancement in this extremety important field is hindered bj’ the 
insufficient sensitimty of many of the tests in common use. Of 
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these the tests for indican and ketones in mine may be taken as 
examples, and here again chnical pathology has the obligation to 
provide not only more accurate but also more definite earlier 
information. 

Again, there are certain kinds of v^'ery valuable information 
which are not available in practice as early and as generally as 
they should be because their technics are somewhat complicated 
and time-consuming. Blood cholesterol, calcium, non-protein 
nitrogen and urinary ammonia are examples of this kmd of in- 
formation, and for the good of the public it is, of course, desirable 
that such technics be brought within the realm of clinical routine. 

If there is any branch of medicine which is essentially scientific 
and therefore quantitative, it is that which has come to be known 
as clinical pathology, and it is the function of the clinical patholo- 
gist not only to provide complete and exact laboratory informa- 
tion but also to interpret such information and advise the kinds 
of information which may or may not be useful or suggestive in a 
particular case. Clinical pathologists should, therefore, be famil- 
iar with the newly won facts of experimental medicine because 
that special knowledge, hand in hand with the abihty to perform 
more complicated procedures like sulfur partition or protein frac- 
tionation, may often lead to clearing up obscurities which surround 
doubtful eases. 

There are other considerations which also show how ^dtal to 
the practice of medicine is the advancement of clinical pathologj’’ 
along lines which broaden its scope and refine its technics so as to 
make them more precise and practical and therefore more gener- 
atly useful. Ine\dtably every improvement in the accuracy and 
sensitivity of clinical pathological technics registers an increase in 
clinical abihties. Thus the progress of medical science depends 
upon improving methods of measurement. 

Measurement of the many materials of clinical interest in the 
various body fluids usually involves both chemistrj’" and physics. 
The chemistry has, of course, been contributed by painstakmg 
pioneer work of the chemists who, unfortunately, have not been 
accustomed to restricting bench manipulations to a minimum 
or to dealing with limited amounts of material. Thus the litera- 
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ture of biochemical technics is rich in excellent methods which 
have never passed beyond the status of mere records and remain 
clinicall3’’ useless because too complicated and time consuming. 
In fact, it has been the history of many of our most valuable clin- 
ical methods that after publication the technics undergo a series of 
modifications and simplifications extending often over j’^ears 
before they become generally useful for clinical routine. Un- 
doubtedly the demands of science for precision and the demands 
of economics for simplicity and rapidity are somewhat conflicting, 
but the many successful reconciliations which have already been 
accomplished point unmistakably to the way of improidng the 
practice of medicine. 

Outside the laborator3’’ when information is immediately 
needed, as for instance in the operating room or at the bedside, 
a reasonable compromise between speed and accuracy is expedi- 
ent, but conceding accuracy to convenience in the laboratorj’’ is 
never justifiable unless the resulting effects have been rigorously 
considered and are clearty understood because every loss in 
accuracy is a loss in scientific ability. That this situation is 
clearly understood by many clinical pathologists is evident from 
the continual search for better and more precise methods. That 
others do not appreciate it is eiddent from their willingness to 
employ inferior methods, usually because thej'^ have not pro- 
gressed bejmnd a qualitative state. 

HEMOGLOBINOMETBY 

Its general application and great clinical importance account 
for the fact that hemoglobinometrj’ is performed oftener than an}"^ 
other blood test. It also happens that during the past few j^ears 
in journals and meetings both clinical pathologists and climcians 
have expressed marked dissatisfaction with cmrent hemoglobin 
methods. Hemoglobinometry, therefore, appropriately illus- 
trates the present status of colorimetr3’^ in clinical laboratories. 

Van Styke’s oxj’^gen capacity and iron determinations are 
admittedly the best of all hemoglobin methods. While exceed- 
ingly valuable for standardiadng pm^oses and for checking other 
methods, they are, unfortunately, too exacting for clinical work. 
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Of the methods practicallj^ applied, some crudely measure the 
colors of a stain or smear of native blood. The other methods by 
more or less quick and simple manipulation convert hemoglobin 
into oxj'^-hemoglobin or the more stable acid hematin. All of 
them compare the color of the sample with some kind of standard 
by means of some optical device. 

Not one of the methods has won its way into general use, and 
all of them have been criticized either as to accuracy or prac- 
ticability. The existing situation may, therefore, be described 
as one in which many different methods giving inaccurate and 
different kinds of rasults are now being used in our clinical 
laboratories. 

If some kind of animal or other source of supply of a stable 
hemoglobin solution containing saj^ 15 grams per 100 cc. were 
conjured up, all of the perplexities and difficulties that now beset 
hemo^obinometry would quickly disappear because such a 
mythical standard would enable a clinical pathologist to deter- 
mine hemoglobin with whatever precision he desired. Thus, one 
could settle on a weak looking standard and dilute the sample until 
the colors looked alike, or one might make different dilutions of 
the ima^arj’' standard so as to have a series of concentrations 
in test tubes to slap against and compare with the sample in 
some sort of perforated box. 

On the other hand, a clinical pathologist intent on developing 
the kind of information which can be relied upon for close diag- 
nostic reasoning, to tell if a patient is anemic or not in borderline 
cases, to detect and help follow the course of hemorrhage, to 
enable bim to appraise the effects of treatment, or to furnish data 
for correct statistics, could secure the necessarj’^ precision by using 
an accurate photometer like a well made Duboscq colorimeter. 
On final analysis, then, it is clear that the absence of standardizing 
difficulties resolves the matter of precision into a mere choice of 
messuiing device. 

Unfortunately, our imagmary standard is only one of many 
ideal standards for measuring biologic materials which are also 
lacking. In the case of hemoglobm, some supply the deficiency 
by meticulously preparing standards from chance specimens of 
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blood subjected to careful oxygen capacity or iron determination. 
Although theoretically and practically correct, the preparation 
and maintenance of such standards are impossible in many clin- 
ical laboratories. It therefore happens that much ingenuity has 
been expended in attempts to secme satisfactory substitutes. 
These usually take the form of colored liquids or glasses. 

The liquid standards are more or less stable solutions of inor- 
ganic materials or dyes. Their great deficiency, however, is that 
which they have in common with the colored glasses, and this 
defect is weU illustrated by Newcomer’ s^ experience. 

As a result of his painstaking search for a standard suitable 
for use in place of a certain definitely prepared concentration of 
acid hematm. Newcomer foimd a substitute in the form of a disc 
cut from a particular melt of glass which happened to have a 
spectral transmission s imil ar to that of his acid hematm. The 
Duboscq colorimeter was adapted for the disc and the manufac- 
turer supplied standards cut from the original batch of glass as 
long as it lasted. The original Newcomer method is now neces- 
sarily limited to those fortunate enough to have one of the stand- 
ard discs because the most expert technologists have never 
been able to reproduce the glass. This is all the more regrettable 
because none of the currently used glass hemoglobin standards 
have the same spectral transmissions as the samples and New- 
comer’s is the only hemoglobin method emplo5dng a glass 
standard which is based upon correct scientific principles. 

In the early days of clinical colorimetry when the tmderb'^ing 
optics were not so well understood by chemists and clinical pathol- 
o^sts many attempts to avoid the standardizing troubles of 
Duboscq colorimetry were made by employing solutions of dyes 
or inorganic materials. Experience, however, soon taught that 
Duboscq colorimetry is inaccurate when the spectral trans- 
missions of standard and sample are not the same. Such colored 
hquids, like the colored glasses, are therefore unfit for critical 
comparisons with the samples they are supposed to measure, and 
the present imsatisfactory state of hemoglobinometry and other 
quantitations by colorimetry must be laid to the extensive use of 
standards which only roughl3’’ resemble and cannot be critically 
compared with the unknown sample. 
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JUNIOB SCOPOMETEY 

Owing to the nature of dispersed materials the standardizing 
troubles of nephelometrj’- and comparison turbidimetry are even 
greater than those of colorimetrj' and they account for the failure 
of these highly sensitive and potentially verj^ valuable methods to 
give better results than the ancient disappearance or extinction 
criterion vrhich needs no standards at all. To exploit this feature 
to the utmost advantage, the disappearance criterion was refined 
and improved and as made available in the Junior Scopometer^ 
measures turbidity "with greater accuracy than other cHnical 
methods and with even less time or trouble than the crudest of 
existing devices. 

As a result of efforts tc obtain similar advantages in colorimetry 
a novel extinction method of colorimetiy was later incorporated 
in the Junior Scopometer which frees hemoglobmometr}' and 
other colorimetric methods of standardizing difficulties by substi- 
tuting for the usual standards reference graphs or tables showing 
the equi^mlents of concentrations and scale readings. 

In the case of hemoglobin, for instance, such a calibration is 
made b}^ determining the hemoglobin content of a sample of blood 
known to be hi^er than normal by the exacting oxygen capacity 
or iron method. Other parts of the same sample, diluted so as to 
have a series of concentrations covering the desired range, are 
subjected to some pre-determined acid hematin or oxy-hemoglobin 
method and the disappearance points then measured in the Junior 
Scopometer. By plotting the known concentrations against the 
Scopometer scale readings a calibration is obtained which there- 
after need never be made again because the scale readings obtained 
by similarly treating subsequent samples are always referable to 
the original calibration. 

While the Junior Scopometer is more generally applicable and 
gives more uniform and accurate results than the so-called per- 
manent standard methods (i.e., colored glasses or liquids in tubes) 
there are certain disadvantages inherent in the physiological 
optics of its extinction criterion which depend upon the fact that 
the human eye cannot mark the disappearance of an object as 
critically as it can compare the brightness (color) of tw^o specimens 
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with the aid of such refined optical means as a good photometer of 
the Duboscq type. 

NOTES ON THE PHOTO-ELECTRIC EFFECT 

The variabilities and limitations of human wsion are such that 
physicists have always dreamed of emancipating optical measure- 
ments from the bias of personal equation, and a promise of the 
dream coming true was made almost half a century ago by the 
discovery of the photo-electric effect which transforms light into 
electricity by means of photo-electric cells. These take the form 
of glass bulbs containing two electrodes; one, the cathode, is light 
sensitive and emits electrons when exposed to light; the other, or 
anode, when subjected to positive voltage attracts and gives 
direction t-o the electrons lea\’ing the cathode. An efficient photo- 
electric cell is, therefore, a valve emitting an electric current which 
is linearly proportional to the stimulus of incident light. 

That the earhest experimenters applied such a device to 
photometry is not surprising, and, as a matter of fact, photo- 
electric photometers were constructed and used by physicists 
within a year or two after Hertz’s discovery. The early instru- 
ments measured the minute currents emanating from the cells 
with the most sensitive of known de^^ces such as electroscopes 
and electrometers, and this, with other practical difficulties, 
necessarily restricted their operation to experimental' physicists. 
Following the early experimental work it is interesting to note 
that while the theoretical literature of photo-electricity was 
constantly growing practical attempts to apply photo-electricity 
to photometrj'' remained at a standstill until the invention of the 
thermionic amplifying tube b5’' De Forest. 

As it conferred other abilities as well as enabling measurements 
of the minute photo-electric currents, amplification natural!}' 
stimulated a renewed and enthusiastic interest in the practical 
possibihties of photo-electricity which have since been realized 
and brought to the public notice in the form of talking movies, 
counting, sorting, smoke recording and advertising dewces, 
television, etc. 

Amphfication also made photo-electric star, lamp and spectro- 
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photometrj?- practicable and has since been applied in nian3'' de- 
"vdees designed to improve other photometric procedures such as 
colorimetry and turbidimeti^^ Of these it appears that manj^ 
have never been carried bejmnd the stage of design, that some 
were built for franklj’- experimental purposes, and that others, like 
Sheard and Sanford’s® photo-electrometer, are satisfactory in 
the hands of their designers. 

The photo-electric effect, or electric eye, as it has been aptly 
called, being far superior to human ^dsion in its ability to mark 
the degree of brightness vithout a comparison standard, offers the 
possibility of combining in one method all of the advantages and 
conveniences of Junior Scopometr}’- vith as good or better accu- 
rac3’' than that of the best visual photometry. That such an 
instrument would be ideal for clinical laboratories is, of coirrse, 
self-erident, and the fact thatnoneis even now generally available 
must be laid to difficulties connected with the practical applica- 
tion of photo-electricity. 

This becomes immediately' apparent to any one who experi- 
ments with existing or proposed devices because all of the avail- 
able amplifydng arrangements require at least five different un- 
var3dng intensities of electricity (light, plate voltage, thermionic 
tube elements). These are usually supplied by different kinds of 
batteries which necessitate both permanent and temporary’’ con- 
nections in addition to the variable resistances, potentiometers, 
and other meters and accessories needed for adjustments that are 
necessary to maintain calibration. Besides these there are other 
variables which make amplification devices hopelessly’ impracti- 
cable for any but the exceptional clinical laboratory because the 
conditions under which measurements are made in clinical labora- 
tories demand instruments ha-vdng the utmost simplicity of design, 
rigidity of construction, the fewest possible adjustments, and the 
highest degree of stability "with the greatest possible convenience 
of operation. 

In attempts to apply the electric eye to Scopometry^ I tested 
out the possibilities of various glow tubes and other ampli- 
fymg de^'ices with different circuits, and in the course of 
these experiments was able to secure a number of different ar- 
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rangements which functioned successfully when continuously 
watched, adjusted and checked with meticulous care. In fact, 
imder such conditions an astounding degree of sensitivity was 
obtained with several setups. Because of the intricacies and 
comphcations, however, which seem to be inseparable from 
present methods of amplification none of them, by any stretch of 
one’s ima^ation, could be considered practicable and safe 
enough to put into the hands of the usual run of laborator}”- 
technicians. 

Believing it essential that an instrument intended for clinical 
laboratory measurements must be as nearly fool proof as possible, 
lithen explored other approaches to the problem which were free 
from the need of amplification and supersensitive electrical 
measuring devices. As a result of these experiments I finally 
seemed a setup which has proved so satisfactory that it is still in 
routine use in the Prudential Laboratory. From figme 1 it will 
bej^seen that a beam of light taken from an incandescent lamp 
is split into two by means of a partly transparent and partly 
mirrored glass. One of these optical paths goes straight through 
transparent stripes of glass to a photo-electric cell, while the other 
is reflected by mirrored stripes to a similar photo-electric cell. 
The cells are connected with a rugged short period galvanometer 
in a simple Wheatstone bridge circuit so that the cmrents from 
the photo-electric cells balance one another when they are equal. 
For balancing the hght traversing the two optical paths there is a 
provision in one for interposing the specimen to be measmed and 
in the other for a diaphragm whose apertme can be increased or 
diminished at will. Thus a specimen placed in one path is meas- 
ured by simply tmning a pinion which changes the aperture of the 
diaphragm in the other path rmtil the galvanometer renters a 
perfect balance by pointing to zero. At this point a reading of the 
scale attached to the diaphragm gives the measme of the speci- 
men when referred to a predetermined calibration like those of the 
Junior Scopometer. 

Such a cahbration for hemoglobin (acid hematin) is seen m 
figme 2 which also indicates the unusual sensithdty of the method 
i^ithout the light filters used in Junior Scopometer coloiimetrj'. 
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Figure 3 shows the calibration of a rraduated series of sodium 
picramate solutions whose run of browririh red colors are similar 
to those of the di-nitro salic 3 'clic and picric acid sugar reduction 
methods. 



Fig. 1. Experimental Photoelectric Setcp with Provi.'Hon.s for !Measur- 
ING Specimens by Eithep. Reflected (Left) or Transmitted 

Light (Center) 

Adjustable diaphragm with scale on right. Xote the single electrical con- 
nection for liouse current. In its finished form this de\'ice will be known as 
the Electro Scopometer. 

Figure 4 gives a calibration for measuiing blue solutions like 
those obtained ndth the sugar, phenol, uric acid and other mohd> 
dic reduction methods of Folin and Benedict. 

Figure 5 indicates the extraordinary seiisithity mth which the 
method measures turbidities bt' transmitted light as shon*n b}' the 
calibration for counting red blood cells. 
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Figure 6 shows the results of two experiments made on the same 
material. One of them, to determine the stabihty of a particular 
suspension, was made by precipitating a graduated series of serum 



Fig. 3 


protein concentrations with Exton’s reagent and plotting the con- 
centrations against the scale readings obtained with the instru- 
ment and then re-reading the suspensions after twenty-four hour* 
standing. The results of this experiment indicate remarkable 
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stability of suspensions obtained in this way. The second experi- 
ment was designed to indicate the precision of the method and 
was carried out by giving three individuals who had never seen 
the instrument a few minutes instruction and then plotting their 
single readings also on the graph. It will be noted that the differ- 
ences are less than 1 per cent. In this connection it is also of 
interest to note that the precision of the instrument taught us the 
necessity of refining some bench manipulations which were 
hitherto regarded as satisfactory (i.e., with visual instruments). 

In conclusion it remains to be said that only those who have 
enjoyed the opportunity can adequately appreciate the ease with 
which accurate measurements are made possible by the photo- 
electric effect. 


SUMMARY 

The present status of clinical pathology is discussed with special 
reference to improving its usefulness by more informative and 
precise methods than are now generally emplej’^ed, taking hemo- 
globinometry as an illustration of the fundamental need for im- 
proving methods of measmements. 

The advantages of the photo-electric effect over \’isual methods 
are discussed and experiments in trying to overcome difficulties 
connected with the practical application of photo-electricit}'’ to 
the requirements of routine clinical pathology are cited. 

An experimental photo-electric setup which has proven decid- 
edly satisfactory in routine work on account of its stability, rapid- 
ity and ease of operation is described and its imiversal 
applicability illustrated by calibrations which also indicate the 
extraordinaiy range, sensitivity and accuracy of the method. 
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BXPERIi\'IENTAL PAT NECROSIS IN VARIOUS 
^T)RTBBRATES=^ 

M. PINSON NEAL a.vd MAX M. ELLIS 

From the Deparlmenis of Pathology and Physiology, University of Missouri School of 

Medicine, Columbia, Missouri 

Langerhans- injected an extract prepared from the pancreas of 
rabbits into nine rabbits and three dogs, and obtained in one of 
the rabbits the first experimental fat necrosis. Except for the 
small degree of success, numerically speaking, and for the small 
number of animals used in the experiment, in view of the fact 
that negative results were obtained in the dogs, a conclusion 
might have been drawn that the extract was not potent, or 
functional in the sense of its ability to produce fat necrosis in 
heterogeneous species. 

Jung,i by placing pieces of dog's pancreas in the abdominal 
ea\dty of rabbits, and Wells/ by injecting cats, dogs and rabbits 
with an extract prepared from fresh pancreas of the hog, produced 
fat necrosis. The results of these two investigators proved that 
the fat necrosis producing substance was not, therefore, one 
limited to homogeneous species. 

The work here recorded was taken up with the intent to add 
further proof to the recorded facts as to the non-homogeneous 
specificity of the fat necrosis producing substance, and also to 
determine the response in different types of vertebrates to the 
action of this particular ferment or enzyme on their fat deposits. 
This diversity of species brings in the questions of species speci- 
ficity, of variation in the response of the fat deposits in different 
species, of the hydrogen ion values for the different vertebrates, 
and of the body temperature as possible factors influencmg the 
experimental production of fat necrosis. 

*Ilead before the Ninth Annual Convention of the American Societ 3 ’’ of 
Clinical Pathologists, Detroit, Michigan, June 20-23, 1930. 
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EXPERIMENTAL PROCEDURES 

The vertebrates used fall into two main groups, — the cold- 
blooded and the warm-blooded varieties. In the cold-blooded 
group, there have been used: Lepisosteus platystomus, the short- 
nosed gar, Cyprinus carpio, the German carp, and Macrochmys 
pseudo-geographica, and Chrysmes belli cinerea, two types, of 
turtles. The cold-blooded animals were kept in aquaria with 
a rather constant temperature of 18° to 20°C. Two groups of 
warm-blooded vertebrates were used. One, the mammalian 
group, included Mus decumanus, the white rat, and Cards familr 

TABLE 1 

SuMMABT OF POSITIVE RESUIiTS OBTAINED BY SUBSTANCES EMPLOYED IN THE 
Expeeimental Production of Fat Necrosis 


SUBSTANCE INJECTEI) 


SPJCCIES OR TTPB ANIMAL 

Com- 

mercial 

pan- 

creatin 

Fresh 

hos’e 

pan- 

creas 

Dog’s 

pan- 

creatic 

secre- 

tion 

Lipase fractions derived from: 

Com- 

mercial 

pan- 

creatin 

Hog’fl 

pan- 

creas 

Pea- 

nuts 

Sun- 

flovxr 

seed 

Castor 

bean 

Fish 

+ 

0 

0 

0 

0 

0 

0 

0 

Turtles 

+ 

0 

+ 

0 

0 

+ 

0 

0 

Hens 

+ 

0 

0 

0 

0 

+ 

0 

0 

Pigeons 

+ 

0 

0 

0 

0 

0 

0 

0 

Rats 

+ 

+ 

+ 

-i- 

+ 

+ ! 

-f 

+ 

Dog^ 

+ 

0 

0 

0 

0 

0 

0 

0 


+ = positive; 0 = no test. 


iaris, the common dog, having a normal temperature of around 
37°C. In the other, the avian group, there were used Gallina 
domesiica, the domestic hen, and Columba livia, the street pigeon, 
for which the respective normal body temperatures are given^ 
as 40.5° to 42°C., and 41° to 43°a 
The iavestigations are based entirely on intraperitoneal injec- 
tions into fish, turtles, hens, pigeons, rats and dogs, of various 
substances containing the fat necrosis producing enzyme, lipase. 
The primarj’- aim has been to determine the ability of the various 
extractives to produce fat necrosis in this varied group of verte- 
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brates, Tliese records iiicliide only tho'-e animals that survived 
injections long enough or had doses sufficiently large to develop 
lesions of fat necrosis. 


Injections into fish 

Injections of pancrcatin tAnnour’s lot Xo. 205316) into German 
carp and gar resulted in the production in twent^'-five hom-s of 
fat necrosis in one carp out of four that were injected, and in one 
gar (fig. 1) out of six. This low percentage of po-^itive results 
wa.« to a certain degree de]icndent upon the fact that soon after 



Fig. 1 . Le^iox.s or Fat Xenjo^is TwexTy-i i vi; Hocn.-^ after Lvjectio.v 

OF Armours Pa.vcre\ti.v. Gar Xo. G 

being received and injected, most of the fish died, probabh' as a 
result of trauma received in shipping. 

Injections into Inrlles 

Emulsion of pancreatin tArmour's lot Xo. 205316) was injected 
into .‘■•even turtles, and of the.se, four developed fat necrosis, as 
demonstrated at forty-seven and ninety-six houi-s, and sLx days. 
Three turtles 3 Telded negative findings at from seventy to one 
hundred and twenty hours. 

Pancreatic secretion obtained from three dogs through canula 
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placed into the pancreatic duct, pooled, and then injected into 
four turtles, yielded two positive results at the periods of sixty- 
five and one hundred and twenty hours (figs. 2 and 3). Two 
turtles recemng like doses of dog’s pancreatic secretion gave 
negative findings at fifteen hours and sixteen days. 



Fig. 2. Giioss Lesions of Fat Necrosis SixTi'-PivE Hours after Lnjectio.v 
OF Pancreatic Secretio.v fro.m Dog, (e.vl-uiged xH). Turtle 

No. 13 

The lipase fraction, “arachis concentrate” deiived from peanuts 
and injected into five turtles, resulted in fat necrosis in two of 
them at ninety-six hours. Three others showed no fat necrosis 
in its usual sense, but did reveal marked changes in the contained 
eggs at seventy-two and ninety-six hour observations. 
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All turtles were killed at the stated time periods. There were 
Jio fatalitieSj hence no possibility for post-mortem degenerative 
changes to play a role in the recorded observations. 



Fig. 3. LE?iox.=i of F.\t Xechosis 120 Horns attzr Tnjectiox or 

P.\xcnEATic Secketiox from Dog. Tertle Xo. 14 

Injections into hens 

Emulsion of pancreatin (Armour s lot IXo. 205316) injected 
into three adult hens, jdelded a positive result when the hen was 
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killed at the end of the seventy-hour period. A second hen died 
from hemorrhage within two hours, and the thhd was dead and 
partially decomposed at nineteen hours. 

Ai-achis concentrate injected into three hens produced at twentj' 
and foi'ty-six hours, positii'e results in two, but at the end of 
seventy hours, no lesion was found in one animal. 

Injections into pigeons 

Emulsion of pancreatin (Armour’s lot No. 205257) was used 
in the injection of eleven pigeons. Of this number, six gave 
positive results for fat necrosis at periods of from five hours to 
eight days. Five pigeons received similar doses of pancreatin 
emulsion but failed to show fat necrosis at pei’iods of time ranging 
from four to seventy-five hours. 

Injections into rats 

Emulsions of pancreatin (Araiour’s lots Nos. 205257 and 
205316) were injected mto forty-nine white rats. Of this group, 
forty developed lesions of fat necrosis as demonstrated at from 
three hours (histologic findings only at this time) after injections 
up to and including thirteen days. Two rats gave negative 
findings on the seventeenth daj’- after injection, as did three on 
the twenty-first da}^ The absence of findings after the thir- 
teenth da}’- indicated healing had taken place, for the lesions 
found in two rats at that time were histologically almost healed 
processes. 

Two rats were given a solution prepared from macerated fresh 
pancreas of the hog, and showed fat necrosis at sixteen and one- 
half hours. Injections into ten rats of the lipase fraction from 
hog’s pancreas produced positive results in six (fig. 4) at from 
twenty-one to ninety hours. Four rats that also received prepa- 
rations of extract of hog's pancreas gave negative findings at 
from six to se\"enty-two hours. 

Five rats were given pancreatic secretion pooled from three 
canulized dogs. Of these, three showed fat necrosis at from 
fifteen to ninety-six hours, whereas two showed no such lesions 
at fifteen hours. 
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Extracts from sunflower seed (Helia/iOn/s amnnis) refined down 
to the fraction now recognized as lipase carrj'ing, when injected 
into three rats gave in one at seventy-two hours, many foci of 
macroscopic and microscopic fat necrosis. The other two which 
died between six and twent\'-one hours, were negative for these 
lesions. 

Two different preparations from peanuts (Arach's hypogaea) 
were used in injections of white rats. One was termed ‘"arachis 





-a 


i 





■ vfeMI 





Fig. 4. Histoukjic Preparation* of Fat Xecrosis Sei-entt-two Hours 
AFTER In'JECTIOX OF LiPASE Fra^FTIOX, ,VcTD FeRIES. FROM Hog's 

Pan'creas (En'earged xSO). TLat Xo. 5 G 


alba,” and the second "arachis concentrate.” a biwvn mixture 
representing a more highly refined and concentrated extract of 
the lipase. Injections into twenty-seven rats of these products 
obtained from peanuts, gave fat necrosis m seventeen. Of the 
fifteen receimng arachis alba, seven .showed fat necrosis at from 
seventy-one hours to eight days. Observations on eight showing 
no fat necrosis were made at periods of from twent3* hours to 
five daj'-s. Ten of the twelve rats receiving arachis concentrate 
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developed fat necrosis at intervals of from six hours to five days. 
The other two rats gave negative findings at seventy hours and 
five days. 

Injections into dogs 

Two dogs (fig. 5) each injected with emulsion of pancreatin 
(Aimour’s lot Ko. 205316) and killed ninety-three hours later, 
showed marked fat necrosis in all intra-abdominal fat deposits. 

These results are summarized in the tabulation. 



Fig o. Giioss LESIO^.s of Fat Xecrosts in Omf.ntum Xinety-three Hours 
-A. rTER IxjECTiON' OF Armour’.s Pancreativ. Dog Xo 2 

FACTORS OF SPECIES DIFFEREXCES 

Species specificity 

Certain of the vertebrates, even species of vertebrates, aic 
immune or highly resistant to some of the common diseases to 
whieh man or other vertebrates are subject. Some of these 
.species resistances can be accounted for by the factor of normal 
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or variable body temperatures, for example, Pasteur ’s \vell-kno^\m 
ex])erience witli anthrax in fowls where body temperatures were 
lowered. Some of the individual and species immunity, or lack 
of susceptibility as it appears to be in some cases, cannot with 
our present knowledge be measured or determined except bj^ 
direct exposure to the factor or factors that are known commonlj* 
to produce tlie series of developments or lesions in others. In- 
.sofar as fish (caip and gar), turtle.s, chickens, pigeons, white rats, 
and dogs are concerned, there is no such species resistance against 
the specific action of lipase in its production of fat necrosis. 

Differences in the fai of cold-blooded and v:arin-blooded veriehraies 

Jn the waim-blooded species, as a part of the body metabolism, 
fat is stored in various locations: the.se .storage centers or supplies 
are drawn upon for heating the body, and also act as contributors 
in the maintenance of general bod.y energy. In the cold-blooded 
t\pes, the fat deposits or depots are somewhat different from 
those of the warm-blooded species, and are subsidiaiy to the 
]-e])roductive activities of the individual. In the pre-reproductive 
stage of the cold-blooded vertebrates, fat deposits are most in 
evidence. As the reproductive stages mature, the fat deposits 
decrease in amount, and often disappear. 

In the turtle, some of the fat bodies are of a very primitive, 
embryonic t\pe. Grossly thej'^ appear as a lymphoid-adipose 
tissue. 

It was found that fat neci'osis could be produced equally well 
in two species of cold-blooded vertebrates, fi.sh and turtles, as 
well as in waim-blooded t3"pe.s, hens, pigeons, rats, and dogs. 
The type of fat, that is, whether purel}' energy and heat-producing 
stored deposits, or that t^q^e stored for the part it plaj^s in the 
reproductive cj’cle and activity, does not interfeie with the ability 
of lipase to produce fat necrosis in these particular fat bodies. 

Hydrogen ion concenlration volms of the vertebrate fluids as a factor 
in the production of fat necrosis 

The pH values of normal blood serum for the vertebrates in 
which fat necrosis was produced were; rat, 7.3: dog, 7.3 to 7.5; 
turtle.s, 7.5; pigeon, 7.5; carp, 7.6; gar, 7.6; and hen, 7.6. to 7.7, 
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or a maximal difference of from 7.3 to 7.7. This variation of 
0.4 in pH value, or the buffer value indicated thereby, plaj'ed 
no part, nor modified in anj’- way, the production of fat necrosis 
in the work on the vertebrates here recorded. 

Body iemperalure as a factor in the 'production of fat necrosis 

Three distinct groups of vertebrates depending upon their 
normal bod}’’ temperatures were used — first, fish and turtles, 
poikilothermic animals, second, mammalian t 3 ^pes, rats and dogs, 
and third, avian types, hens and pigeons. 

In these experunents, fat necrosis was produced in cold-blooded 
and Avarm-blooded groups at several temperatures between 18° 
and 43°C. Insofar as om’ data go, there is a suggestion that the 
necrosis developed more slowly in the cold-blooded animals. 

-A-CnVE PRINCIPLE CONCERNED IN THE PRODUCTION OF FAT 

NECROSIS 

In 1929, we reported’’’ having isolated by accredited chemical 
procedures, a lipase fraction from: (1) fre.sh pancreas of the hog; 
(2) commercial pancreatin, and (3) the dried seeds of ; (a) Arachis. 
the peanut; (b) Helianthus, the common sunflower, and (c) 
Ricimis communis^ the castor bean. The lipase fractions from 
each of these sources have consistent!}’’ given Helical fat necrosis 
when injected into certain vertebrates. 

Regardless of the general source from which this isolated frac- 
tion was obtained, and irrespective of which t}’pe or species of 
the above recorded vertebrates was used, fat necrosis was pro- 
duced in all alike. From a biological standpoint this clearly 
speaks in favor of the active substance being classed as a feimcnt 
or enz}’me. Since this enzyme does split fat, reduces ethyl 
but}Tate, and shows no tryptic action on fibrin, it is a lipase. In 
none of the various vertebrates in which it has been injected has 
it given rise to any evidence of an anaphylactic reaction. An- 
atomic or histologic lesions were not found in any pancreas of 
the entire group injected with this purified lipase, which would 
indicate that this organ had been damaged, and the pancreatic 
secretion liberated, thus secondarily producing fat necrosis. 
That is, fat necrosis was produced by the injected lipase, and 
not through some damage to the pancreas. 
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As further, and what is considered conclusive, proof that this 
active .substance is a lipase, we have produced lesions of typical 
fat necrosis in white rats, by injection of a purely sjuithetic 
preparation. 

TISSUE CHANGES PBODUCED BY THE ENZYME LIPASE 

The lipase fraction does show a different reaction on various 
forms or combinations of body fats and oils. One phase of this 
is seen regularly as the production of typical fat necrosis in the 
fat bodies about the testes or uterme horns, the perirenal fat, 
and the fat in the omentum and mesentery, following intraperi- 
toneal injections of this substance. The anatomic and histologic 
findings of fat necrosis as produced by the injections of substances 
herein recorded as having been used in the experimental pro- 
duction of the lesion have been given in detail in a previous 
publication.^^ 

Another manifestation following injections of the lipase frac- 
tion from peanuts (no obsen'ations have yet been made following 
injections of lipase from other sources) is that seen in the maturing 
eggs within the turtle. These eggs in various stages of de\''elop- 
mental maturity show definite gross and histologic changes follow- 
ing injections of these substances. Grosslj’’ some of the eggs at 
different periods of development, but more marked in those 
having a diameter of 3 to 6 mm. appear partiallj’' collapsed, and 
of discus-shape. Within their covering there appears free oil that 
is almost colorless surrounding the central yellowish pigmented 
portion. Histoiogicali 3 ’', these damaged eggs have an intact sur- 
rounding membrane. Immediately within this, there is a zone 
of non-organized, more or less homogeneous, uniformly deep 
basic staining material, in which appear free globules of fat. The 
normal eggs in contrast to these, have a central portion of heavy 
basic staining round bodies surrounded by lighter neutrophilic 
stainmg fine granules. The changes in these eggs are attributed 
to the action of the injected enzyme, lipase. We have not seen 
this change imder any other condition, nor has it been found 
recorded in the literature. Similar gross lesions have been ob- 
served in eggs within gar injected with the same purified lipase. 
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Foci of fat necrosis to be differentiated from post-mortem changes 

Early in this work it' vras found that in. histologic examination 
of fat tissue from animals dead for several hours before being 
necropsied, the sections would show a swelling and cloudiness of 
the cells, with an acidophilic or basophilic homogeneous staining 
reaction. This post-mortem fattj’’ change must be differentiated 
from true fat necrosis. Areas of fat necrosis, small or large, are 
alwaj’^s surroimded by a margin of undamaged fat cells, and when 
several horns old, by a zone of leukocjffic demarcation. These 
foci do not appear to extend beyond the normal interlobular 
septa or strands of fibrous tissue. Attention has previously been 
called by Wells® to this limitation by the septa to areas of fat 
necrosis. The foci of fat necrosis generally show acicular spaces, 
fat cells swollen, disrupted, cloudy, and the cjdoplasm staining 
acidophilic or basophilic, but the outstanding differential feature 
is the presence of a leukocytic cellular reaction surrounding the 
whole area. 


CONCLUSIONS 

1 . Experimental fat necrosis has been produced in the following 
vertebrates: (A) Cold-blooded: (1) Lepisosteus platystomus, (2) 
Cyprinus carpio, (3) Macroclamys pseudo-geographica, (4) Chrys- 
mes belli cinerea. (B) Warm-blooded: (1) Gallina domestica, 
(2) Columba livia, (3) Mus decumanus, (4) Canis familiaris. 

2. Experimental fat necrosis was produced by injections of: 
(a) pancreatin; (b) solutions prepared from fresh pancreas of 
the hog (c) pancreatic secretion from dogs, and (d) the purified 
extracts from: (1) pancreatin, (2) hog’s pancreas, and (3) the 
seeds of Arachis, Helianthus, and Ricinus. 

3. The hpase fractions from these animal and vegetable sources 
contained the active principle for the production of fat necrosis. 

4. The active enzyme fulfilled both biological and chemical 
criteria for a lipase. 

5. Fat necrosis was produced in various animals, in which the 
body temperatures ranged from 18° to 43°C. 

6. The data suggest that the production of fat necrosis proceeds 
more slowly in the cold-blooded vertebrates. 
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7. There was no species specilicitj’- in the action of this enzyme 
in producing fat necrosis. 

8. Post-mortem changes and pancreatic lesions were eliminated 
as factors in bringing about the findings recorded as fat necrosis. 

9. A change in the contained eggs of gra^dd fish and turtles 
’iras obsen'ed. 
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EDITORIAL 

The Peevaience of Intesths'al Aimebiasis 

Intestinal amebiasis is one of the outstanding diseases, the 
diagnosis of which must of necessity largely depend upon the 
knowledge of the clinical pathologist. 

From the recent past when amebic infection of the human in- 
testine meant amebic or tropical dysentery to the entire medical 
profession we have come to the present era in the study of this 
disease when we have ascertained that dysentery is the relatively 
uncommon acute phase of this infection. Infection of the human 
being by Endamoeba histolytica is of world-wide distribution and 
of an incidence which appears to. be very high in the general 
population, according to the observations of many students. 
Just what the general incidence may be is impossible to state at 
present but newer studies indicate it to be a remarkably common 
form of parasitism of the human intestine. 

In far the majority of instances the infection does not manifest 
itself as amebic dysentery, and chronic intestinal amebiasis is 
being given a larger and larger place and more attention by those 
who are interested in the study of intestinal disease. 

We have believed that we know the nature of the disease pro- 
duced by this ameba. Its tissue invading and destroying quali- 
ties have fixed themselves in our conception of a definite patho- 
genesis and a characteristic pathological picture. If the infection 
is as widespread and as prevalent as is indicated by accumulating 
reports, it becomes necessary to determine whether we really do 
know the whole story of the activities of amebae in the bowel. 
What constitutes the state of chronic intestinal amebiasis? Is 
the ameba capable of living its entire life in the lumen of the in- 
testine with effect on the local tissue? If so, is there any systemic 
effect of such parasitism? Is there a humoral absorption of a 
“toxic” product? Or does it invariably invade the intestine wall? 
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These are problems for the investigation of which many clinical 
pathologists are favorably situated. 

Let it be said at the outset that as a basis for exact and exacting 
study of amebiasis one should prepare to know the organism. 
In identifying Endamoeba histolytica for the purposes of study in 
obscure and latent parasitism nothing short of definite recognition 
of the cyst will probably now suffice. There is too much chance 
of error by depending entirely upon identification of the tropho- 
zoite. 

If chronic intestinal amebiasis is as prevalent as commonly 
indicated and if the ameba is not often simply a lumen dweller, 
the lesions which characterize it are being overlooked very fre- 
quently. The usual post-mortem examination generally carries 
a rather casual inspection of the intestine, unless it becomes a 
point of interest from the symptoms presented or because of some 
readily apparent disease. However, in many places where au- 
topsies are very carefully performed, including a close inspection 
of the opened intestine, nothing has been discovered to corre- 
spond with the conception that amebic intestinal infection is very 
common. Perhaps the lesions are too small or obscure to be 
seen even by a careful inspection with the naked eye. 

One way in which the problem may be attacked is this: In 
subjects that have very recently died the large intestine may be 
tied off in short sections and then each opened and examined 
separately. The content, particularly that immediately on the 
mucosa, may be searched by means of fresh wet preparations 
for amebae. If they are foimd the section of gut from which 
thej’- were removed shbuld be studied very thoroughly and min- 
utely, with the hand lens as well as with the unaided eye. Any 
suspicious spots should be placed in Zenker’s fixative, or even 
if nothing is foimd, numerous sections of that part should be taken 
for making histological sections for study. 

Such a procedure, as above outlined, might well be instituted 
with a higher percentage of positive results if routine stool ex- 
aminations were made on all patients entering large hospitals. 
Since it is obvious that some of these patients would eventually 
come to autopsy, it might be expected that a certain number 
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would be studied sufficiently soon after death so that amebae 
might be found still alive and hence suitable material for study 
could be obtained. 

It would require a good deal of time to study each case thor- 
ou^y^ and it would require much care, but it should not be 
necessary to .study any large number of eases before one would 
have some de&iite information as to whether Endamoehia his- 
iolyiica may be readily found in the lumen and not in the tissues 
or that it could be usually demonstrated as a tissue invader in 
amebiasis. Such a study would have a de&iite value in the 
present state of confusion and unsupported hypotheses concerning 
obscure or latent intestinal amebiasis. 


Kenneth M. Lynch 




NEWS AND NOTICES 


Tenth Annual Convention of the American Society of 

Clinical Pathologists 

The Committee on Local Arrangements announces the follow- 
ing general program for the meeting to be held in Philadelphia, 
J une 7-9, 1931 . The Adelphia Hotel has been selected as conven- 
tion headquarters. The annual meeting of the Executive Com- 
mittee of the Societj’’ will be held at the Adelphia Hotel on Sun- 
day, June 7. Members of the Executive Committee wiU receive 
announcements regarding the place and hour of the meeting. 
The Scientific Sessions and Scientific Exhibit will be held on 
Monda}'-, June 8, and Tuesday, June 9, from 9:00 a.m. to 5:00 
p.m. at the Philadelphia General Hospital. Programs for the 
meeting will be mailed in advance to members of the Society. 
The annual banquet will be held on the evening of June 8 at the 
Penn Athletic Club. The annual business meeting wiU be held 
in the Auditorium of the Philadelphia General Hospital on the 
evening of June 9. 

The tentative program for the Scientific Session is as follows: 

Monday Morning, June 8 

A discussion of sgranulocj'tic anemia, with report of cases and autopsy 
findings — ^H. W. Jones and B. L. Crawford. 

The experimental production of agranulocytosis — R. E. Eiacke. 

Djsplastic granulocytemia — A. M. Weiss and A. A. Goldbloom. 

The pathogenesis of acute tuberculous hemoptj'sis — ^E. Bogen. 

Focal cyclic growth as a factor in the production of nodular goitre — B. 
hlarkowitz. 

Monday Afternoon, June 8 

The starch-iodine reaction in the spinal fluid — ^B. Gruskin. 

The use of the electro-scopometer in routine clinical pathology with new 
methods — ^W. G. Exton. 

A new modification of the Mallorj'-Heidenheim difi'erential staining method 
— ^J. W. Kemohan. 
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Experiences in the laboratorj- diagnosis of tuberculosis -nuth special refer- 
ence to guinea-pig inoculation — ^T. B. I^Iagath and W* H. Feldman. 

An analj-sis of 2000 consecutive autopsies — ^A. 0. Brines. 

The training of laboratory technicians — ^R. E. Eiracke. 

Tuesday Morning, June 9 

Active immuniz ation methods against acute, diffuse peritonitis — ^B. 
Steinberg. 

Experience vrith bacterial vaccine detoxified vrith sodium ricinoleate — G. 
E. Roderick and Ina Maxson. 

Standard normals and normal ranges in hematology — F. Boemer. 

Physiological properties of the kidney hormone — ^B. Jablons. 

Adenomyoma (endometrial tj-pe) of the umbilicus, with report of an ad- 
ditional case — ^H. Spitz 

A case of Rhinosporidium seeberi infection — G. S. Graham. 

Improved methods in the serum diagnosis of syphilis — ^H. Engle. 

A feature of the program is a symposium on vaccine therapy 
to be conducted Tuesday afternoon imder the auspices of the 
Committee on Vaccine Therapy. This symposium should be of 
special interest to members of the Society as well as to general 
practitioners and it is hoped that there will be a large attendance 
and that a thorough discussion will result. The following pro- 
gram is announced: 

The basic principles of vaccine therapy — John A. Kolmer. 

A consideration of the therapeutic and statistical bases for vaccine therapy 
— ^N. W. Larkum. 

Isolation, selection and preparation of bacteria for vaccines — F. W. Hart- 
man and Edna Jackson. 

The use of stock vaccines in respiratory infections in children — ^Roy P. 
Forbes. 

Bacterial allergy and bacterial densensitization — Warren T. Vaughan. 

The therapeutic use of bacteriophage, and its pratical difficulties — ^Frank 
B. LjTich, Jr. 

Bacterial filtrates in vaccine therapy — John Eiman. 

The results of immunization in typhoid fever — S. D. Avery, Major, U. S. A. 

Anyone desiring to appear on the program of the Society should 
communicate with Dr. R. A. Kilduffe before May 15. Those 
wishing to present exhibits should make requests to Dr. W. S. 
Thomas, Chairman of the Committee on Exhibits. 

Railroad certificates entitling the bearer to half-fare returning 
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should be secured b3’' members attending the convention. It 
vdll be necessarj* to have these certificates read for the American 
Medical Association which is in session at the same time, and to 
have them validated hy the proper authorities at the A. M. A. 
headquarters. 


Appeo^*ed L^vboratobt Techxic 

The new book on Appeoved Labop^4TOey Technic prepared 
by Dr. John A. Kolmer, Dr. Fred Boemer and Dr. C. Z. Garber 
with the assistance of a Committee of the American Society of 
Clinical Pathologists, is now in the hands of the publishers, D. 
Appleton and Company, with the hope and expectation that it 
will be published by the time of the meeting in June. 

The book is very complete, with adequate illustrations and 
includes general, clinical pathological, bacteriological, biochemical 
and serological technic and also a chapter on histological technic 
by Dr. W. C. MacCarty and Dr. W. L. A. Wellbrock of the 
Majm Clinic. 

Several years have been spent in its preparation and every 
method has been revised or passed upon by at least two members 
of the special Committee of the Society in order to render the 
technic approved by the A. S. C. P. 

An effort has been made to concentrate on single methods for 
each determination and to give these with sufiicient detail for 
laboratory technicians as weU as for assistance to expert pathol- 
ogists. In many instances, however, alternate methods are 
included for the purpose of controls or checking wherever it was 
thought advisable to include them. 

The publication of the book is awaited with much interest and 
with the hope that it will advance the accuracj’’ and status of 
“clinical pathology^’ in fulfillment of one of the aims of the 
A. S. C. P. 

ReSEAECH COilMITTEE NOTICE 

Attention is called to the ruling made last year that two or 
more abstracts of papers to be considered for the Ward Burdick 
prize shall be submitted to the committee at least one month 
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before the annual meeting in order that the committee may 
properly study the contents before the papers are read. 

In regard to the hematological registrj’- it is regretted that 
only two men have sent in reports of cases of blood dyscrasias, 
with their slides so far this year. It is eam^tly hoped that more 
will send in their material promptly, so that it can be arranged 
and studied by the committee long before the next meeting. 
Please send in blood smears, tissue slides, etc., with all cases. 
As complete a collection as possible is desired for every case. 
The conditions particularly included this year are: Acute 
leukemias, agranulocytic angina, blood dyscrasias following 
arsphenamines, and cases showing blood pictures resembling 
pernicious anemia, but due to proved etiology. 

Comparative records of urine tests for bile by the Huppert- 
Nakayama method and other methods should be made for 
future reporting. 

Because of the large expense for animals and labor and other 
factors, the t5Tping of cultures of tubercle bacilli as outlined will 
have to be deferred imtil some later year. Meanwhile it would 
be good policy to develop technique for culturing tubercle bacilli 
whenever possible, so that typing later could be done more easily. 

A. G. Fooed, Chairman, 
Pasadena Hospital, Pasadena, Calif. 


Openings for clinical pathologists are available in New 
Jersey and California. Anyone desiring information may write 
to the Secretary. 
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The Clinical Interpretation of Blood Examinations. By Robert 

A. Kieditffe. Pp. xvi 4- 629, 1931, Philadelphia, Lea & 

Febiger, S6.50. 

Dr. Kilduffe is knowii as an able investigator and abstractor of 
literature. In this book he has produced a manual that is at once 
enc 3 *cIopedic and very practicallj'- useful. The book deals not so 
much with the methods of blood examination but, as the title 
states, with the clinical interpretations of such tests. The treat- 
ment of the various subjects is rather unique and for the student 
and laboratory man most valuable in that the author gives ex- 
tremely complete summaries of the important work done in the 
field vdth references to the literature. 

The outstanding chapters are on blood grouping and on the 
Wassermann reaction. The first subject he covers from the 
discovery of blood grouping to the most recent work on its relation 
to forensic medicine. In the chapter on the Wassermann re- 
action he brings out forcefully the pitfaUs in the interpretation of 
this important test and the fact that aU such tests are “laboratorj’- 
methods of examination for e\ddence of reaction to syphilis” and 
not tests for syphilis. 

Because certain subjev.s are treated twice in the book some 
duplication arises, particularly in the subjects of hydrogen ion 
concentration of the blood and sedimentation. The particular 
style of subdmsion in the book which brought this about may 
be open to question. 

As is to be expected in the first edition of such a comprehensive 
book, certain errors of omission and commission are noticeable. 
Thus, polycydhemia is omitted from ihe list of causes of increased 
blood volume and sickle cell anemia is said to occur only in ne- 
groes, neither of which are, of course, serious errors. 

There are splendid discussions of both the cytology and chem- 
istry of the blood and the numerous references open to the reader 
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a vast field of literature in these fields. The book is an excellent 
modern summary of knowledge in the field of clinical laboratory 
interpretation of hematological examinations. 

The Factor of Infection in ike Rheumatic State. Bj’" Alvik F. 

CoBTJBN. Pp. X + 288, 1931, Baltimore, The WiUiams & 

Wilkins Company, S6.00. 

The author states in the introduction that “the purpose of this 
study is to give a comprehensive description of the rheiunatic 
state with its many phases.” This he has ably put forth in a 
series of case histories from which he has drawn certain conclu- 
sions. To arrive at the picture of this mosaic disease he has 
examined more than 3,000 rheumatic subjects, more particularly 
162 whom he was able to observe over a long period of time. 
From these studies he has shown that Cheadle’s conception of 
rhemnatic fever is essentially correct and that the rheumatic 
state is distinguishable from other forms of illness, although pro- 
tean m its manifestations. In order of frequency the most com- 
mon of these are; Polyarthritis, pancarditis, epixtaxis, muscle 
pains, pallor, headache occurring with the attacks, cardiac pain, 
chorea and abdominal symptoms, while skin manifestations and 
subcutaneous nodules are fairly common. 

The author emphasizes the importance of upper respiratory 
and pulmonary infections as forerunners of the disease. The 
effect of these and other environmental influences was studied in 
four widely separated groups of rheumatic people including one 
colony in Porto Rico. From the study of the New York Hospital 
group he concludes that there is (1) probably some annual varia- 
tion, (2) seasonal incidence — the majority of cases appeal* in the 
early spring, (3) geographic distribution — almost unknown in 
the tropics, (4) familial tendency, and (o) influence of the enwon- 
ment of the city. This was studied particularly in immigrants 
in whom the disease developed for the first time after settling in 
New York. However, he states that exposure to upper respira- 
tory diseases is more important than other environmental factors. 

A large share of the book is devoted to bacterial studies on 
rheumatic patients and controls. From a large series of carefully 
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performed blood cultures lie concludes, in opposition to Cecil, 
that bacteremia is not a part of the entity. He brings forth e^d- 
dence to show the importance of upper respiratory infections as 
the genesis of the rheumatic state and believes that the important 
factor is the absorption of toxins from hemolytic streptococci 
found so frequent^ in the throat-s and tonsils of such persons. 
He definitely recognizes, however, that the physiological state of 
the indi\ddual also plays an important part. As a part of his 
proof for such a causal relationship to streptococci he details 
experiments with nueleoproteins obtained from bacteria from the 
throat and injected into the skin, from which he obtained fairly 
tjrpical reactions. 

It is unfortunate that he fails to recognize that "Streptococcus 
hemolyticus” really means nothing bacteriologically speaking. 
No such name appears in Bergey^s i\'Ianual; many different 
streptococci produce hemolysis. If he means to incruninate any 
hemolyiiic streptococcus he should not use a Latin binomial. 
Apparently he does not so mean to use the term, yet he does not 
furnish e'vddence to support the view that all the organisms he 
isolated as hemolytic streptococci belong to one species. There 
is great need to study further the organisms with which he deals. 

The book is printed in the usual faultless style of Williams & 
Wilkins, is well illustrated, and contains many tables and colored 
plates, one of which illustrating the anaerobic nature of the 
organism isolated in one case could well have been omitted. 

The book will not onlj’' take its place on the shelves of serious 
students of the laboratory side of medicine, but will be useful and 
appropriate on the desk of the busy practitioner. 

The Role of the Streptococci in Scarlet Fever. By Da'vtd Thojison 
and Robert Thomsox. Annals of the Pickett-Thomson 
Research Laboratory, Vol. 6, pp. xiii + 470, London, BaiUiere, 
Tindall and Cox, and Baltimore, Williams & Wilkins Compan}’'. 
This is an extensive and valuable collection of the literature 
which includes 1,400 papers. The authors point out in the 
preface that this literature represents 1,000 j^ears of work. They 
conclude that “the weight of evidence shows scarlet fever to be 
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due to a specific streptococcus, the Streptococcus scarlatinaeJ’ 
In the siunmary are listed fifteen types of experimental e\ddence 
to support this contention. Such evidence is based upon (1) 
cultural differences, (2) fermentation tests, (3) agglutination 
tests, (4) opsonic tests, (5) precipitin tests, (6) specificity of toxin, 
(7) production of rash by toxin, (8) production of rash by vaccine, 
(9) Schultz-Charlton phenomenon, (10) curative action of anti- 
serum, (11) production of short immunity by antiserum, (12) 
immunization by toxin and vaccine, (13) experimental production 
of scarlet fever, (14) milk borne epidemics, and (15) contraction 
of scarlet fever in the laboratory. 

A more conservative opinion after examination of the literature 
on these various points would be that scarlet fever is due to a 
hemolytic streptococcus, but proof as to its specificity is far from 
complete. If, for example, one were to examine the results of 
fermentation tests cited by the authors to differentiate the strep- 
tococcus of scarlet fever from other types of hemolytic strepto- 
cocci, one would find that of fourteen reactions eight are variable. 
WTiile it maj’- be true that the streptococci from scarlet fever will 
give a certain set of reactions more frequently than streptococci 
from other diseases, yet the notable exceptions to be foimd in the 
fermentation tests, and in most of the other tests set up as criteria 
of specificity, remain to distvub the critically-minded person and 
serve as a commentary^ on the difficulty of the problem. 

Ltjthek Thombsok". 



PA THOL OGICAL ANATOLIY AS THE KEYSTONE OF 
THE PRACTICE OF CLINICAL PATHOLOGY* 

KENNETH M. LYNCH 
Charleston, South Carolina 

The ultimate success of a professional specialty is contingent 
upon the attainment of ''eminence in the performance of func- 
tion.” This I take to be the primary interest of the members 
of this organization. 

The speciality represented here is a product of the heaping of 
tests and procedures to be used in diagnosis upon a profession 
largety untrained to make use of them. If, or when, the time 
may come that other practitioners may be competent, either by 
themselves or by means of purely technical assistance, to perform 
the laboratory’’ procedures applicable to their o’wn practice there 
wih be no further need of the specialty. 

In an estimate of the field of medical practice encompassed by 
clinical pathology there seemed to be three reasons for the need 
of recognized specialty at the present time. The first is that 
a large part of the practitioners of the present are untrained 
in the performance of methods of laboratory diagnosis; the 
second, that most if not all are imable to correctly inteipret the 
applicability and the results of such tests; and the third is that a 
part of such laboratory’- diagnosis may’- be of such a nature as to 
demand such special training and experience as to create within 
itself a le^timate specialty. 

The first of these reasons results from the fact that laboratory 
diagnosis has grown into medicine in mushroom fashion within 
a comparatively few recent years. Consequently probably the 
majority of physicians still in active practice were never schooled 

* Presidential Address, read before the Tenth Annual Convention of the 
American Society of Clinical Pathologists, Philadelphia, Pennsydvania, June 
7-9, 1931. 
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in most of the methods now subject to everj’^ daj* general use. 
Graduates in medicine of the present time, however, are well 
schooled in laboratory medicine in general and as internes usually 
obtain sufficient experience to be reasonably competent in most 
of the methods which they will use in practice. Is it likelj’’, and 
is it economicallj' soxmd that they should abandon the benefits 
of this training when they enter practice? Is it necessary that 
they should turn it over to a specialist? 

If any practitioner does his own laboratory work as well as a 
clinical pathologist, or if it is as practically serviceable, there is 
no reason why he should not and it will be economically and gen- 
erally to his advantage to do so. Consequently we may expect 
to see and, I believe, are now seeing a tendency in the younger 
generation of laboratorj’^ trained physicians to make their own. 
laboratoiy^ examiaations. As their practice becomes more press- 
ing so that they may profitably do so they may and will, no 
doubt, obtain the sendees of technical assistants, commonly in as- 
sociation with their colleagues. 

The clinical pathologist makes much of the second reason as a 
justification for the specialtj'^, that is the inability of other prac- 
titioners to interpret and make full use of laboratory examina- 
tions. This is also because a large part of the profession is 
unschooled in laboratory medicine. This condition, like the 
first, may not be one of long life. In fact it is less likely to hold 
vdth the newer generation than is that of incompetency in the 
actual performance of laboratory measures. The newer genera- 
tion is well schooled, and vdll continue to be, in the interpretation 
of the usefulness and meaning of the various tests and procedures 
available. Sanford' thinks that the clinical patholo^t viU be 
the connecting link between the pure research laboratory and 
the application of its discoveries and inventions in the practice of 
medicine, that he will keep before the other practitionera the 
newer advances and interpret them in terms of actual usage. 
Perhaps so, but one may be skeptical that modem internists are 
going to be far beliind clinical pathologists in knowledge of and 

'Saki’ohd, a. H. The role of the clinical pathologist. Jour. Am. Med. 
Assn., 95: 1465-1467. 1930. 
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practical interpretation of the available measures and methods 
vliich come from the medical research mill. 

If other practitioners are going to wait supinety to be so in- 
formed there vill be need of such a go-between, but a specialty 
built upon the shortcomings of others can live only so long as 
those deficiencies are not corrected. 

It seems probable that other practitioners will be apt to imder- 
take less the actual laboratory labor than the interpretation of 
its usefulness and meaning. Well educated physicians can just 
as well interpret laboratorj' examinations as clinical pathologists, 
it is conceivable that the}’’ may even believe that their own in- 
terpretations would be better in their own clientele. They can, 
also, do or cause to have done bj* supervised technicians the 
actual examinations in the clinical laboratorj* investigations now 
in use or apparently likely to be used. On these two counts, 
therefore, and if this constitutes the whole case of laboratorj" 
medicine, the permanenej^ of clinical pathology as a definite 
medical specialty may be seriously questioned. 

This makes the third reason the one of primarj" consideration. 
Is there a part or are there things in the actual doing of laboratory 
examinations which within themselves necessitate a complete 
medical training and expertness beyond that to be expected of 
other practitioners? 

It needs only that one make a scanning review of the content 
of a text or manual on clinical laboratorj^ examinations to be 
convinced that there is nothing necessarily included which may 
not be done bj' a properly and adequately trained person without 
any general knowledge of medicine. In so far as the performance 
of the actual tests and procedures and the setting down of the 
results goes it needs only that the doer shall be competent in an 
honest and reliable technique. As a matter of fact beyond the 
obtaining of some of the materials to be examined and the actual 
interpretation of the results in terms of diagnosis the strict field 
of clinical pathologj' as usually set down may not constitute the 
practice of medicine. In so far as an individual may make an ex- 
amination for tubercle bacilli in the sputum, for albumin in the 
urine, or for an organism in the stool, these acts and their results 
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are complete TOthin themselves. They require no general medical 
training and so long as the examiner assumes no responsibilit}’’ in 
the withdrawing of materials from or other handling of the person 
of a patient or in the making of a dignosis to and for the patient, 
and so long as he or she does not enter into the treatment of the 
case, these things are not the practice of medicine and the lab- 
oratory examiner is responsible to no one in the matter except the 
physician in whose charge the patient remains. 

If, however, any act concerned in or related to the performance 
of laboratory examinations constitutes the practice of medicine, 
the performer must be subject to the same considerations as 
other physicians in the matter of education and licensure. 

In the practice of clinical pathologj’^ as now- done there are 
numerous acts w^hich do constitute the practice of medicine and 
for which the examiner is directly responsible to the patient and 
the state. The withdrawing of blood, body fluids, secretions, ex- 
cretions, etc. ; the injection or other administration of materials for 
functional studies; the taking of material for bacteriologicai 
studies; the performance of metabohc determinations; the in- 
jection of vaccines; the application of allergic tests; these and 
other quasi-clinical measures in diagnosis and in therapy come 
wdthin the realm of medical practice and make it necessary that 
the medical laboratorian w'ho does them shall be a licensed 
physician. 

So long as the work comes within the field of practice it con- 
stitutes a medical specialty but it maj’’ be that it is so constituted 
now’ as a matter of practical convenience to the profession on 
accoxmt of conditions which may be expected to change. 

These features of actual practice of medicine may, perhaps, be 
done by the clinician in the case, along writh the interpretation of 
the results of such examinations, thus retaining the w^hole medical 
situation in his hands and lea\'ing the medical laboratorian as a 
detached technician. 

Indi^dduallj’ considered it wmuld seem that there is none of the 
practices in medical laboratories, as done at the present, w’hich 
may not be handled completely by the clinician. If this is the 
case they should be handled by him , in considerations of efficiency 
and economj'. 
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Willie this seems to be lo^cal when these practices are con- 
sidered individually or piece-meal it is their collective volume 
which makes it difficult for climcians to encompass even the field 
which may be concerned in their own personal business and which 
makes of climcal pathology to no inconsiderable extent a specialty 
not of necessity but of convenience. 

The gathering together of all the facilities and qualified per- 
sonnel for a complete medical laboratorj’- is generally beyond the 
opportunity of indi'^ddual physicians, but may readily be accom- 
plished by physicians acting in concert. As a matter of fact we 
now see this occurring in cooperative groups of practitioners of 
manj’- varieties. 

The increase of hospitalization of sick people has an important 
bearing here. In hospitals the laboratory’’ facilities for a commu- 
nity or a certain clientele may be concentrated and it is an increas- 
ing custom to send patients into hospitals for diagnostic studj’- on 
account of the availability of such faeihties there. In hospital 
laboratories certain classifying agencies now demand that the 
work be imder the direction of specialists of certain qualifications. 
In private medical laboratories which are recognized by these 
agencies there is a like requirement. In fact this specification of a 
special training in addition to a general medical education is the 
main pillar upon which the structure of the specialty now stands. 

There is one part of the practice of pathology as a whole which 
probably clinical pathologists might well take into more serious 
consideration in guiding the future of this as an enduring medical 
specialty. 

We have had for the duration of modem medicine the specialist 
known as the pathologist. Until recent times he has been 
mainly a teacher of general pathology in medical schools. In the 
practice of medicine of the present he has had an offshoot kno’wn 
as the surgical pathologist, whose business it is to make diagnoses 
from the study of diseased tissue and whose particular usefulness 
lies in the diagnosis of tumors, the differentiation of tumors from 
other pathological states, and the interpretation of the qualities 
of tumom by their characteristics. Along with such pathological 
diagnostic and prognostic studies and the routine post-operative 
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judgment of surgically removed tissues of aU kinds, it has come 
into prominent recognition that the development of autopsy 
services as a check upon and. a guide to clinical work and as a 
postgraduate educational measure for hospital staffs, is a major 
function of the hospital pathologist. 

Now no one may question the necessit}'^ for a thorough general 
medical education and an extensive well tutored experience in 
this work in the qualification of a pathologist worthy of the 
name. There can be no question that here is constituted a 
medical specialty as exacting in its demands of expert medical 
knowledge as any other di\ision of medicine; and it is probably a 
correct interpretation that the imquestionable necessities in this 
case rather than of those concerned with so-called clinical labora- 
tory work are responsible for the rigid requirements set down for 
the hospital pathologist and the practicing pathologist in the 
private laborator5^ 

There exists at the present some distinction between a pathol- 
ogist and a clinical pathologist, in that the former professes to be 
competent in general pathology and tissue diagnosis while the 
latter carries in common conception mainly proficiency in clioical 
laboratory work. 

While in medical schools and large hospitals, particularly 
teaching centers, with the degree of specialization within special- 
ties necessary to the organization of such institutions, there will, 
no doubt, continue to be specialists in general pathology, surgical 
pathology (and even subdivisions of that at times), and in clinical 
laboratory diagnosis, in general practice it would seem that 
logically the practicing pathologist should cover all of these 
branches. 

Particularly would this seem to be the case in pathology ser- 
\’ices of hospitals, and that appears to be the purpose of the 
profession. It is doubtful that, even in the extent of specializa- 
tion which is the fashion of the day and appears to be the trend 
toward the future, there is need or will be room for separation of 
this field into pathology and clinical pathologj’’. It is for the 
purpose of arguing this matter, as of \dtal consideration in looking 
into the future of the interests of this membership, that these 
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questions are here presented and their evaluation , attempted. 
It is of foremost importance that we shall analyze our own 
qualifications and merits, that we shall guide our own destiny to 
the credit of our specialty and not blindl}’- pursue a path of 
present opportunity and convenience to the eventual dissatisfac- 
tion of ourselves and of the profession who now trust to us the 
development of the field of practical laboratory medicine. 

To properly prepare oneself to practise pathology’- as a whole is 
an accomplishment of no mean proportions and of no little con- 
sumption of time. There may be those who will deny me the 
right to say that preparation for competency in tissue diagnosis 
and in judgment of morbid anatomy so far exceeds that for clinical 
laboratory’- diagnosis that the latter may be relegated to a com- 
paratively unimportant second. That is a deliberated judgment 
resulting from twenty years experience, including the teaching of 
general pathology^, the direction of a teaching hospital division of 
pathology’^, and the private practice of clinical pathology. I would 
go so far as to estimate that sis y’-ears in the former is productive of 
less competency than six months in the latter. Perhaps that is 
the reason for the separation of pathology’- and clinical pathology, 
as conceived at the present time by’- the profession at large. 

This is no disparagment of the qualifications of the membership 
of this Society’- of high ideals and objectives. It is our purpose to 
so guide the practice of pathology*- that it shall occupy its rightful 
place in the profession, in order that it may do so let us not be 
misguided into the line of least resistance for immediate purposes 
but let us logically take into account the conditions as they are 
now and as they will reasonably develop. Let us recognize that 
here we have a specialty subject to absolute control -within the 
profession iteeK and, as long as it does not encroach actually upon 
clinical medicine, free of the commercial advantages which clinical 
medicine has. It does not involve pleasing the uninformed 
patient, it only^ involves satisfying the informed profession. In 
satisfying the profession now and in the future the practicing 
pathologist -win find that proficiency in the science of morbid 
anatomy*- is the key*stone of the structure of his specialty’- and that 
•with this as the foundation the wide field of clinical laboratory 
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diagnosis ■ndll no doubt be left in bis bands. Tbe clinical pathol- 
ogist may probably come to mean tbe practicing pathologist, 
mainly as a hospital functionary, as distinguished from one who 
teaches pathology. 



A COMPARISON OF DIFFERENT CULTURE METHODS 
FOR THE ISOLATION AND GROWTH OF MYCO- 
BACTERIUTVI TU’BERCU'LOSIS 

Ax Experimextal Study 
WILLIAM H. FELDMAN 

Division of Experimental Surgery and Pathology, The Mayo Foundation, Rochester, 

Minnesota 

Petroff; in 1915, demonstrated tlie practicabiKty of isolating 
and growing Mycohacterium tuherculosis directly from infective 
material, and considerable impetus has been given this phase 
of research in tuberculosis by the use of methods described by 
Corper, Corper and Uyei,® Sweany and Evanoff, Miraglia, and 
others. Since difficulties were seldom experienced in obtaining 
cultmes of the avian form of Mycobacterium tuberculosis on any 
of the mediums described by these authors, and since the suit- 
ability of each of these cultures for the production of growth of 
the human and bovine forms of the organism seemed to vary 
within wide limits, an experiment was planned to determine, if 
possible, which of the mediums used was the most dependable for 
the demonstration of acid-fast bacilli from spontaneously infected 
human and bovine material. 

The use of suspensions of Mycobacterium tuberculosic prepared 
from cultures was purposely avoided since the bacteria in such 
suspensions cannot be considered comparable in cultural de- 
mands vdth organisms whose growing propensities have not been 
enhanced by previous residence on artificial mediums. One 
objection to the use of spontaneously infected material in a study 
of this kind is the difficulty of securing comparable numbers of 
the organisms in each culture tube inoculated. However, if 
many bacteria are present and several tubes of each kind of 
medium are inoculated it should be possible to obtain a fairly 
definite idea as to the ability of the respective medimns to pro- 
mote the growth of Mycobacterium tuberculosis. 
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The tuberculous character of most of the specimens secured 
for this stud}’’ was presumed by the presence in the infective 
material of acid-fast bacteria morphologically indistinguishable 
from Mycobacterium tuberculosis. In specimens in which acid- 
fast bacteria were present on the microscopic smears the organ- 
isms varied in number from few to many. The number of organ- 
isms observed varied with the character of the material examined, 
being most numerous in smears prepared from sputum and less 
abundant in smears prepared from the bovine material. Al- 
though the sputum and human tissues and the bovine material 
were examined for acid-fast organisms by the preparation of 
direct smears the urine was examined by preparing smears from 
the precipitate resulting from centrifuging 15 cc. of the original 
specimen. 


MATERIAL -USED 

The material of human ori^n was obtained from the Section on Clinical 
Pathology and the Section on Surgical Pathology of The Mayo Clinic and con- 
sisted of the following: thirteen specimens of urine voided and catheterized 
from the bladder, ten specimens of sputum, and four specimens of tissue. The 
specimens of sputum and urine were received in the containers in which they 
were obtained from the respective patients, and the infective tissues were 
received in sterile vials or test tubes. By appropriate staining methods acid- 
fast organisms morphologically similar to Mycohaclerium Ivbercvlosis were ob- 
served in all but one of the twenty-seven specimens. This specimen (case 7, 
table 1) was obtained from an infected bursa of the elbow joint and wUl be con- 
sidered in detail later in this report. 

The bovine material was obtained through the courtesy of the Federal Meat 
Inspection authorities from various abattoirs in South St. Paul, Minnesota. 
Nineteen separate specimens representing as many different animals were 
obtained. The specimens which were forwarded to the laboratory packed in 
dry borax consisted of the following: seven bronchial lymph nodes; six medias- 
tinal lymph nodes; one cervical Ivunph node; one mesenteric Ijunph node; one 
specimen of lung tissue; one of a subcutaneous lesion, and two specimens of 
lymph tissue of undetermined origin. Smears from all but five of the bovine 
lesions were positive for acid-fast bacilli. 

METHOD OF lAWESTIGATION 

If the material consisted of tissue it was emulsified by grinding in a sterile 
mortar in sterile physiologic sodium chloride solution. The fluid portion was 
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transferred to a t-est tube and the heavier particles were permitted to settle. 
This required from one to several hours. Alaterial containing much mucus 
such as tenacious sputum was washed in a small amount of phj'siologic sodium 
chloride solution by -idgorous shaking, and the heavier particles were permitted 
to settle as for emulsified tissues. The respective specimens of mine were used 
without preiiminarj' concentration by centrifugation. 

Two guinea pigs were each inoculated with 1 cc. portions of the same material 
used for cultural attempts. One of the guinea pigs was inoculated subcutaneouslj'- 
and the other intrai>eritoneally. Each pair was placed in a separate cage and 
those lining at the expiration of eight weeks were killed for necropsy. The 
presence or absence of a tuberculous infection was determined by the recogni- 
tion of characteristic gross lesions. In doubtful cases histologic sections were 
prepared and stained for the presence of acid-fast organisms by a method 
previously described 

Two 1 cc. portions of each specimen were each treated with 5 per cent oxalic 
acid solution, as recommended fay Corper and U5'ei,’ and similar amounts were 
treated with 3 per cent sodium hydroxide, as suggested by Petroff, and by 
Sweany and Evanofi. This was done for the purpose of killing or inactivating 
contaminants which may have been present. After centrifugation all but 
appro.ximafely 0..5 cc. of the supernatant fluid was discarded and with a capillaiy^ 
pipet the precipitate was thoroughl3' mixed with the remaining fluid. The sus- 
pensions treated bj' oxalic acid were mixed with each other as were the suspen- 
sions whick had been treated with sodium hj’droxide and the respective sus- 
pensions were then distributed on the surface of the various culture mediums 
with the aid of the capillary pipet. 

From each specimen, cultures were attempted on the following medimns: 
cryEtal-\iolet-gl3'cerine-water-potato medium of Corper and U3Ti;^ veal-egg- 
cream-milk medium of Swean3" and Evanofi which was slight^' modified,* and 


* In order to overcome the difficulty of obtaining a sufficient amount of fil- 
trate from the meat-milk mixture as described in the original method, the fol- 
lowing modification was followed: 250 grams of freshly ground round steak 
was added to 100 cc. of distilled water and soaked overnight at ice box tempera- 
ture. It was then autoclaved at 15 pounds for fifteen minutes. While 3*et 
warm and without filtering, a mixture as follows was made: autoclaved meat 
broth, 100 cc.; sterile standard cream, 50 cc.; sterile whole milk, 50 cc.; eggs 
(whites and 3’'olkB), twice the total of the meat-broth-cream-milk mixtme, or 
400 cc. After being thoroughl3' stirred and strained through four la3*ers of 
sterile gauze the medium was tubed and sterilized according to the procedure 
given in the original method except that the sterilization process was continued 
for four days instead of three. 
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the glj’cerine-broth-egg yolk medium of jMiraglia.* From each of the specimens 
of human origin six tubes of each kind of medium were inoculated Trith material 
treated -nith oxalic acid, and a similar number were inoculated with the material 
which was treated with sodium hydroxide. T^lth the material of bo\’ine origia 
eight tubes of each kind of medium were inoculated with the material which 
had been treated with oxalic acid, and eight tubes were inoculated with the 
material treated with the sodium hj'droxide. The tubes were incubated at 
37“C. and were examined after the lapse of one week and twice weekly thereafter. 

RESULTS 

A summary of the more important results obtained from the 
work with the twenty-seven specimens obtained from human 
sources is recorded in table 1. 

From the foregoing data it is evident that a positive diagnosis 
of tuberculous infection was made in 24 or 88.8 per cent of the 
cases by the presence of lesions of tuberculosis in the inoculated 
guinea pig. By cultural means acid-fast organisms morphologi- 
cally similar to Mycobacterium tuberculosis were present in twenty- 
three (85 per cent) of the cases. Each of the three cases which 
were negative by guinea pig inoculation were also negative by 
the cultural procedures although the culture tubes were observed 
for sixty-seven, eighty-seven, and seventy-two days, respectively, 
before being discarded. On the other hand, material from one 
of the cases in which acid-fast baciUi were not isolated by cultural 
means induced unmistakable lesions of tuberculosis in one of the 
inoculated guinea pigs. The material in this case (case 7, table 1) 

* The medium of Miraglia was prepared as follows: seven fresh eggs were 
washed and immersed for ten minutes in 80 per cent alcohol; the yolks only of 
the seven eggs were added to 100 cc. of 6 per cent glycerine broth (the original 
method calls for 5 per cent glycerine); the ingredients were thoroughly mixed 
with an egg beater and tubed; the mixture was sterilized in the Arnold sterilizer 
or the insipissator, first day at 75°C. \mtil solidified, then So'C. for one hour, 
and on second, third and fourth days for 75°C. for one hour; it was incubated for 
two days at 37°C. before using. The glycerine broth was made as follows: 
Meat extract, 3 grams; peptone, 10 grams; glycerine, 48 cc., and distilled water 
sufficient to make 1,000 cc. were naixed. The reaction should not be alkaline 
and it is usually sufficiently acid without further adjustment. The broth was 
boiled for fifteen minutes, cooled, and filtered through paper. Distilled water 
was then added to restore the ori^nal volume and the broth was sterilized in 
the autoclave for fifteen minutes at 15 pounds pressure. 
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consisted of a portion of tke infected bursa of the elbow joint of 
an adult human being. A direct smear prepared from the dis- 
eased tissue failed to disclose acid-fast organisms. Since it was 
thought possible that the infection might represent a bovine 

TABLE 1 
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form of tuberculous infection, rabbits were inoculated intrave- 
nously with portions of the same material used in the guinea pig 
inoculations and the cultural attempts. The rabbits were with- 
out discernible lesions of tuberculosis after a lapse of sixty days. 
The presence of lesions in one of the inoculated guinea pigs 
seemed sufficient to consider the infection in this instance as due 
to the human type of Mycobacterium iuherculosis. There were 
three cases in which data were negative by both animal inocula- 
tion and cultural means. In only one case was there failure as 
a consequence of the guinea pig inoculations due to the early 
death of both of the inoculated animals (case 20, table 1). In 
very few instances was there sufficient contamination on the cul- 
tme mediums to attribute to this cause the subsequent failure 
to obtain colonies of acid-fast bacilli. It is true that not infre- 
quently contaminating bacteria occupied the same medium as 
colonies of Mycobacterium, but the latter usually were suffi- 
ciently characteristic to make their recognition easy. Often the 
contaminating bacteria did not become visible until the colonies 
of acid-fast bacilli were well established. 

Comparing the efficiency of the respective cultme mediums 
used to promote the growth of acid-fast bacilli from the material 
of human origin, it is apparent that the medium of MiragUa 
proved superior to the others in promoting the early growth of 
these microorganisms. In thirteen of the cases growth appeared 
first on the medium of hliraglia whereas in five cases growth was 
first observed on the modified medium of Sweany and Evanoff. 
h'laterial from one specimen yielded colonies of acid-fast bacilli 
which appeared simultaneously on the mediiun of Miraglia and 
the medimn of Sweany and Evanoff modified as described. 
Colonies first appeared on the medium of Corper and Uyei in 
only one instance (case 24, table 1) although in two of the speci- 
mens (cases 1 and 8, table 1), growth appeared on all three of 
the medimns simultaneously and in one instance colonies were 
first observed on the same date on both the crj^stal-violet-glycer- 
ine-water-potato medium of Corper and Uyei and on the modified 
medium of Sweany and Evanoff (case 22, table 1). 

With the medium of Corper and Uyei acid-fast cultures were 
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not obtained from four of the specimens which were proved to be 
tuberculous by the inoculation of guinea pigs. In two other 
instances the medium of Corper and Uyei was so badly over- 
grown with contaminants after thirteen and fifteen days, respec- 
tively, that any subsequent growth of acid-fast bacilli was pre- 
cluded. 

On the modified medium of Sweany and Evanoff there was but 
one failure to obtain a growth of acid-fast bacilli from portions 
of the same material which produced lesions of tuberculosis in 
guinea pigs and in this instance the surface of aU the culture 
mediums was completely overgrown with contaminating micro- 
organisms after eleven days of incubation. 

With the exception of three failures due to the growth of con- 
taminating bacteria the medium of Miraglia failed to yield 
colonies of acid-fast organisms in only one instance in which the 
tuberculous character of the inoculum was proved by lesions in 
an inoculated guinea pig. 

Although the earliest colonies occurred in most instances on 
the medium of Miraglia the largest number of specimens found 
to contain acid-fast bacilli was revealed by the modified medium 
of Sweany and Evanoff. Of the twenty-four specimens which 
were finally adjudged tuberculous as a consequence of guinea- 
pig inoculations twenty-two yielded acid-fast bacilli on the 
modified medium of Sweany and Evanoff, whereas the medium 
of Miraglia promoted growth from nineteen and that of Corper 
and Uyei’s potato medium from eighteen. 

In those tubes in which a growth of acid-fast bacilli occurred 
the growth on the modified medium of Sweany and Evanoff was 
perhaps the least luxuriant. Generally speaking, the bacterial 
growth was most abundant on the medium of Miraglia although 
growths of comparable luxuriance resulted in many instances on 
the medium of Corper and Uyei. 

Most of the colonic -which were examined microscopically 
consisted of pure cultures of acid-fast bacillary forms although in 
a few instances spores and yeast-like forms were observed in 
addition to the acid-fast bacilli. The pathogenicity of the acid- 
fast cultures isolated from the respective specimens obtained 
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from human sources was not demonstrated by animal inocula- 
tions. Therefore the designation of these organisms as Myco- 
baderium tuberculosis is entirely presumptive. More work on 
this phase of the problem is contemplated. 


TABLE 2 

Chapjicteh of Infectious Material of Bovine Origin and Results of 
Cultural Attempts to Isolate and Grow Acid-fast Bacilli 
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• The culture became overgrown with contaminating bacteria before the elapse 
of sufficient time for possible colonies of Mycobacterium to appear. 

t C = Contaminants present in all tubes receiving the inoculum treated by 
oxalic acid and those receiving the material treated by sodium hydroxide. 

Note: Bold-face tj^ie shows instances in which growth first appeared. 

In the series of nineteen specimens (table 2) obtained from 
botine sources a definite diagnosis of tuberctilosis was made as a 
consequence of guinea-pig inoculation in eighteen, approximately 
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95 per cent. By cultural means colonies of acid-fast bacilli 
"were obtained from sixteen of the nineteen specimens, approxi- 
mately 84 per cent. The bovine specimen (case 7, table 2) which 
was negative following the inoculation of guinea pigs remained 
negative by cultural means although the observations were con- 
tinued for one hundred ten days before the culture tubes were 
discarded. The failure to demonstrate the presence of a tuber- 
culous infection in this specimen should not detract from the 
reliability of either of the procedures used since this case belonged 
to a group of subcutaneous infections known as ''’skin lesions” 
which are not mfrequently found in cattle which react to tuber- 
culin, The attempt to incite lesions of tuberculosis in inoculated 
guinea pigs or to demonstrate the presence of Mycobacterium 
iuherculosis by cultural procedure has usually been unsuccessful 
and consequent^ the tuberculous character of lesions similar to 
this has not been established. 

In the bo\dne specimens from which acid-fast bacilli were 
eventually isolated, the colonies appeared first on the modified 
medium of Sweany and Evanoff in every instance except two. 
In one instance (case 4, table 2) growth appeared on all mediums 
simultaneously, whereas in the other, colonies appeared at the 
same time on the modified medium of Sweany and Evanoff and 
the medium of Miraglia (case 6, table 2). In eleven of the nine- 
teen attempts at growth, acid-fast bacilli were observed in the 
potato me^um of Corper and Uyei. 

In case 5 (table 2) a tube of potato medium which had been 
inoculated with material previously treated with 3 per cent 
sodium hydroxide solution developed after eighteen days a 
yellowish, somewhat 'viscid colony approximately 0.2 cm. in 
diameter. This colony was found to consist of acid-fast bacilli 
which morphologically were significantly like Mycobacterium 
tuberculosis. Pathogenicity could not be demonstrated, how- 
ever, for guinea pigs, rabbits, or chickens. The original colony 
eventually lost its yeUow color and became a dirty gray, and 
attempts to obtain transfers on fresh mediums failed. 

Miraglia’s medium promoted the growth of acid-fast bacteria 
in onlj'- seven of the nineteen bovine cases. Two of the seven 
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positive results whicli were obtained with Miraglia’s medium 
represented different cases than those which were positive with 
the medium of Corper and Uyei. 

In only one iostance did the bovine specimens jdeld an over- 
growth of contaminating bacteria which might be considered as 
ha^dng occurred too soon to permit the eventual growth of acid- 
fast bacilli (case 17, table 2). The failure of any of the mediums 
to promote growth of acid-fast bacteria (case 8, table 2) while the 
tuberculous character of the material was proved by the develop- 
ment of lesions foUovdng guinea pig inoculations constitutes 
evidence to substantiate the contention that the inoculation of 
guinea pigs is a more reliable procedure in the demonstration of 
certain tuberculous infections than cultural means. 

In the experiments with the bovine material the tubes which 
were finally adjudged as negative were kept under observation 
for at least twelve weeks and a few were retained for as long as 
one himdred five to one hundred nineteen days before being 
discarded. 

As iu the case of the cultures obtained from the material of 
human source, animals were not inoculated with each of the acid- 
fast strains isolated from the bovine material and consequent!}’’ 
their capacity to induce tuberculosis in susceptible animals was 
not proved. Further work on this phase of the problem is in 
progi-ess. 

The early appearance of colonies of acid-fast bacilli on all 
mediums in case 4 incited some doubt as to the true character of 
the organisms. Tests of pathogenicity subsequently proved the 
organism to be Mycobactermm tuberculosis of bo\’ine origin since 
it was found to be markedly pathogenic for guinea pigs and rabbits 
but not for chickens. 

A comparison of the results from the use of 5 per cent oxalic 
acid and 3 per cent sodium hydroxide for the control of contami- 
nants failed to reveal any outstanding or consistent difference. 
In most of the specimens each of the reagents proved satisfactory 
in the elimination of nonacid-fast bacilli. It was also observed 
that occasionally material was encountered in which neither of 
these was successful in preventing the development of contami- 
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nants. Apparently if tiie contaminating organisms are excessive 
or if of a type whicii is particularly resistant to oxalic acid and 
sodium hydroxide in the concentrations used, neither of the 
reagents wiU effectively eliminate them from subsequent cultures. 

As to the possible deterrent effect of these reagents on Myco- 
bacierium iuberculosis these data fail to disclose anything of 
significance. In one instance (a human specimen, case 8, table 1) 
all mediums which were seeded with the material which had been 
treated with sodium hydroxide yielded acid-fast colonies con- 
sistently earlier by one week than the mediums seeded with the 
material which had been treated with the 5 per cent oxalic acid. 
In two other instances, however (cases 16 and 19, table 1), 
the tubes which were inoculated with the material previously 
exposed to 5 per cent oxalic acid developed acid-fast colonies 
before those which had received the material treated with 3 per 
cent sodium hydroxide. Another interesting observation oc- 
curred in case 21 (table 1) in which positive results were obtained 
from all mediums except the crystal-violet-glycerin-water-potato 
tubes which had been seeded with material treated by sodium 
hydroxide. Since the growths were luxuriant on all the other 
mediums it is hardly likely that the failure of a growth to appear 
in the potato tubes in which was material that had been exposed 
to the sodium hydroxide solution, was due to the absence of acid- 
fast bacHh in the particular inoculum used. It is evident that 
although certain minor differences may be noted in a comparative 
study of these two reagents, the use of either one would give 
satisfactory residts in most of the specimens from which cultures 
may be attempted. If the material to be cultured is plentiful, 
the possibility of obtaining positive results in certain instances 
would probably be enhanced if both reagents were used for the 
elimination of contaminating bacteria. 

As to the germicidal value of crj-stal ^nolet, in the potato 
medium of Corper and XJyei there was no evidence that the pres- 
ence of this dye had any appreciable effect on the development of 
bacteria other than Mycobacterium tuberculosis. It is true that 
few of the potato tubes developed growths of contaminating 
organisms but this was also true of other mediums which did not 
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contain cr3^stal \’iolet. When the contaminating organisms 
consisted of forms which were not killed or incapacitated by 
either the 5 per cent oxalic acid solution or the 3 per cent sodium 
hj^droxide solution, they usuallj’^ grew regardless of the presence 
of the gennicidal dj’-e. The color which the crystal \dolet im- 
parts to the potato medium provides a contrasting backgroimd 
which enables one to observe minute colonies of bacteria much 
easier than is true with similar mediums not possessing the 
dye. This alone jiistifies the use of the crystal violet in pre- 
paring the potato medium.* 

COSIMENT 

Concerning the relative value of the three different culture 
mediums for the growth of the human and bo\dne forms of Myco- 
bacterium tuberculosis the data obtained from this study seem 
significant. For the cultivation of the organism when it was of 
the human type the modified medium of Sweany and Evanoff and 
the medium of Miraglia gave consistently better results than the 
medium of Corper and Uyei. Although it is true that growth of 
comparable luxuriance eventually occurred in most instances on 
the potato medium of Corper and Uyei, the earlier appearance 
of the colonies on the medium of Miraglia pointed to the suit- 
ability of this medium for the cultivation of the hmnan form of 
Mycobacterium tuberculosis. 

These studies confirm the observations of Sweany and Evanoff 
concerning the advantages of their meat-milk-cream-egg mixture 
for the isolation of the bo\Tne form of Mycobacterium tuberculosis 
direct from infective material. In addition the value of the 
modified Sweany and Evanoff medium for the isolation and 
growth of the hmnan form of the organism of tuberculosis seems 

* In my earlier use of the potato medium of Corper and Uyei, some difficulty 
was experienced in obtaining proper concentration of the crj'stal wolet in the 
individual portions of potato. Dr. Corper kindly sent me some of the medium 
prepared in liis laboratory and this sensed as a basis of comparison during 
subsequent preparation of the medium. Using the medium received from Dr. 
Corper as a standard of the proper concentration of dye as ewdenced by the 
w'olet color, further difficultj' was not encountered. 
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established. Apparenth' the modification used in its preparation 
did not serioiish" affect its usefulnass. 

Almost without exception the bacterial growth which was 
obtained from the bo^dne specimens was more abundant on the 
modified medium of Sweanj- and Evanoff than that which eventu- 
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Fxg. 1. Results of Atte.mpts to Isolate an'd Grow the Orgaxisii of 
Bovixe Tuberculosis Direct from ax Ixfecti\'e Lymph Xode 

Tube number 11 contains the potato medium of Corper and Uyei on which 
groM-th did noboccur. Tube number 12 and tube number 13 contain the modi- 
fied medium of Sweanyand Evanoff on which growth fir.-t appeared forty-eight 
days after inoculation. Tube number 14 contains ^Miraglia's medium on which 
grov/th did not result. The photograph wa.'^ taken after one hundred four days 
of incubation. 

ally developed on each of the othem. The slowness and infre- 
quency' with which colonies of the bo\'ine foim of the organism 
appeared in the medium of Miraglia and of Corper and Lyei 
would indicate that the.se mediums do not qualify as satisfactory' 
mediums for this foim of Mycohactermm ii/beradosis (fig. 1). 
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One can question the desirability of using either of these 
mediums exclusively for the demonstration of the true character 
of obscure tuberculous infections in human beings since the work 
of Aronson and ’SMiitney and of Van Es and ^lartin, of Griffith 
and of ^Mitchell and of the British Ilo.yal Commission have 
definitely shown that the bovine t\q)e of Mycobacterium tubercu- 
losis not infrequenth’ accompanies human tuberculous infection. 
In all cultural attempts to demonstrate the presence of the causa- 
tive organism of tuberculosis in material of human origin the use 
of the medium of Sweany and Evanoif, besides a medium particu- 
larly suitable for the growth of the human foim, is desirable. 

These data would mdieate that the number of Mycobacterium 
tuberculosis present in the respective Lnoculiuns probably had a 
significant bearing on the lapse of time before colonies eventuall}’ 
appeared on the different mediums and on the luxuriance of the 
resultant growth. Generali}’- si^eaking, there was a greater 
number of acid-fast bacilli in the microscopic smears prepared 
from the sputum and specimens of kidneys than from the speci- 
mens of urine, and the inoculums of sputum and of emulsions of 
kidney yielded acid-fast colonies at an earlier period than the 
inoculums of urme, in which the number of acid-fast bacilli was 
much le.ss. This apparent relationship of the number of organ- 
isms present in the infective material to the lapse of time which 
passes before colonies appear on cultural mediums was also 
demonstrated in another study. Clinical material of human 
origin was used in which the presence of acid-fast organisms could 
not be determined by microscopic means. In every instance in 
which the tuberculous character of the specimen was eventually 
proved the appearance of the bacterial colonies occurred much 
later than when inoculums were observed to contain many acid- 
fast bacilli on examination of an appropriately stained smear. 

It is obvious that more huxuriant growth will occur when many 
bacteria are seeded on a given medium than when only a very few 
are u.=ed. Consequenth' on suitable mediums one can expect the 
development of a good growth when many bacteria are present 
in the material to be cultured and one of less proportions when 
the inoculum contains a paucity of Mycobacterium tuberculosis. 
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The time which elapsed before colonies of acid-fast organisms 
developed from the inocuiums prepared from the bovine material 
s^SS^sted the great variation in the biologic behavior of the 
bo^dne form of MycohdcteTiuui lnhercul^sis. Colonies appeared 
as early as fourteen days (case 4, table 2) and in several instances 
their appearance was delayed for as long as ei#ity-five days. A 
prolonged period of incubation should be permitted before cul- 
tures inoculated with material suspected of possessing the bo^dne 
form of Mycobacterium, tuberculosis are discarded as negative. 
Even with the modified medium of Sweany and Evanoff, acid- 
fast colonies were not discernible in one specimen (case 11 table 2) 
imtil the seventy-sixth day. 

Although it is evident that cultural mediums are available 
which will promote the growth of most strains of Mycobacterium 
tuberculosis encountered in clinical material, these studies indi- 
cate that occasionally a strain maj’- be encountered which stub- 
bornly refuses to produce demonstrable e\ddence of growth re- 
gardless of the kind of medium used. In this connection it may 
be noted that whereas cultural evidence of Mycobacterium tuber- 
culosis was not obtained from certain of the specimens used in 
this study, definite tuberculous lesions were established in guinea 
pigs inoculated with portions of the same inoculums from which 
the cultures were attempted. 

Since the true character of the acid-fast organisms which were 
obtained in these cultural studies was not determined by tests 
of animal inoculation there is not available absolute proof that 
each strain secured was Mycobacterium tuberculosis. Observa- 
tions lead me to believe that occasionally cultures of acid-fast 
organisms morphologically indistingmshable from Mycobacterium 
tuberculosis may be obtained from nontuberculous human mate- 
rial. Acid-fast organisms morphologically like Mycobacterium 
tuberculosis but which are not pathogenic for guinea pigs and 
rabbits occasionally occur in infective material of bo\Tne origin. 
Such a culture was recently obtained after fifteen days incubation 
on an egg medium to which had been added a small amount of 
an aqueous extract of potato. The appearance of the colonies 
resembled those of Mycobacterium tuberculosis and a stained prep- 



300 


■VTILLIAM H. FELDMAN 


aration revealed a pure culture of acid-fast bacillary forms. The 
injection of rabbits, guinea pigs, and chickens with 1 c.c. portions 
of a rather heavy suspension of these organisms failed to incite 
the slightest evidence of tuberculosis. Although it may not be 
entirely valid to consider infective material of human and of 
bo\dne origin as analogous so far as the possession by each of 
nonpathogenic acid-fast bacilli is concerned, the possibility of 
bacteria of this character occurring occasionally in human 
material suspected of being tuberculous seems a reasonable 
assumption. 


CONCLUSIONS 

None of the three culture mediums used proved equally efficient 
for the cultivation of both the hiunan and the bovine form of 
Mycohacierium tuberculosis. For growing the organisms of 
hiunan origin the modified mediums of Sweany and Evanoff and 
of Mira glia are considered superior, whereas for the bovine type 
of the organism the modified medium of Sweany and Evanoff 
which was slightly modified proved best. This fact would sug- 
gest the desirability of using the medium of Sweany and Evanoff 
in addition to any other which might be used for the isolation of 
Mycobacterium tuberculosis from the infective material of human 
origin in order to promote the growth of possible strains of the 
bo\dne organism which are known to occur. 

Definite conclusions cannot be reached as to which of the 
reagents used is preferable for the elimination of contaminating 
bacteria. If a sufficient amount of infective material is available 
it is desirable that inoculums be prepared by both the oxalic acid 
and the sodium hydroxide method and seeded on duplicate sets of 
culture mediums. 


SUMilARY 

A comparative study was made of the efficiency of different 
cultural procedures for the demonstration of Mycobacterium tuber- 
culosis in infective material. A total of twenty-seven specimens 
of human origin and nineteen specimens of bovine origin was 
utilized. The culture mediums used were the crystal-violet- 
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glycerm-water-potato medium of Corper and Uyei; the egg- 
yolk-glycerin-broth medium of Miraglia and a slight modifica- 
tion of the meat-cream-milk-egg combination of Sweany and 
Evanoff . Five per cent oxalic acid solution and 3 per cent sodium 
hydroxide solution were used to control contaminants. 

Portions of the material used for the cultural attempts were 
also used to inoculate guinea pigs and a slightly higher percentage 
of positive results were obtained from the animal inoculations 
than from the respective culture mediums. The modified 
medium of Sweany'and Evanoff yielded a greater number of posi- 
tive results from both the human and the bovine material. In 
most instances the medium of I^Iiragha which was inoculated 
with the human material promoted the growth of acid-fast baciUi 
earlier than the other mediums used. 
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A COMPARISON OF CULTURE AND ANIMAL INOCULA- 
TION OF SPUTIFM IN THE DIAGNOSIS OF 
TUBERCULOSIS 

ASYA STADNICHEXKO akd H. C. SWEAXY 
From the Research Laboratories of the Chicago Municipal Tuberculosis Sanitarium 

WHle workiiig on our concentration method of sputum analy- 
sis Yre= encountered a number of patients in whom even by re- 
peated concentration examinations, tubercle bacilli were never 
foimd, but roentgenologic and physical findings indicated the 
presence of active tuberculosis. These observations prompted 
us to undertake a comparative study of microscopic sputum 
findings with culture and guinea pig inoculations. 

In this series of 200 patients, however, we did not limit our- 
selves to those always negative on sputum examinations with 
positive ch'nical and roentgenologic findmgs. We included in 
this series patients with minimal findmgs; those under observation; 
those with glandular tuberculosis; fibroid phthisis, and a few 
patients in whose sputums peculiar acid-fast micro-organisms 
were found. Also, we have in this series a number of patients 
that were positive for some time, but became negative on direct 
and concentration examinations, and remained so for at least 
nine months. 

METHOD 

The specimens from these patients were usually so scant that a twent 3 ’'-foiu'- 
hour period was required to obtain a sufficient quantity. This factor enhanced 
the finding of bacUli, because we have sufficient data on hand to show that 
twenty-four-hour specimens give better results. So, in every instance except 
one, work has been done on twenty'-four-hoiu- sputum specimens. In this one 
exception culture and guinea pig inoculation were made directly from a hilum 
Ijunph node. 

Specimens were collected in sterile glass jars, and were incubated for from 
sixteen to eighteen hours, in order to obtain a homogeneous specimen for accurate 
division. After incubation, if there was enough sputmn (7 cc. or more), it was 
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dhided into two equal parts. One was treated with acid, and the other with 
alkali. But if a specimen was scant, as the majority were, and only one reagent 
could be used, we invariably used the 3 per cent NaOH, for it gives a higher 
concentration. To a sputum specimen, therefore, an equal amount of 3 per cent 
NaOH, (or 3 per cent HCl) was added, the specimen was mixed thoroughly, and 
incubated for from twenty-five to thirty”^ minutes. After incubation it was 
neutralized (neutral to pink and blue litmus paper), and the specimen was cen- 
trifugated for about twenty minutes. The supernatant liquid was poured off; 
a smear was made and examined very carefully for the presence of acid-fast 
bacilli. Only negative sputum specimens were used for the experimental work, 
with two exceptions, which will be discussed later. 

The majority of the specimens came from our Sanitarium, and were, therefore, 
fresh. Unfortunately, this was not true about the ones that came from Dispen- 
saries, from which deliveries could not be made to the laboratory on the same 
day they were collected. As a result, cultures of Dispensaries’ specimens were 
contaminated more frequently than the others. 

Cultures and guinea pig inoculations were alwaj’s made on the same specimen, 
unless specified. The guinen pigs were killed between six weeks and two months 
after inoculation. The cultures were examined for the growth of tubercle 
bacilli twice a week for at least two months before they were discarded as 
negative. 


EESELTS OF STUDY 

This series of 200 patieats may be divided into four groups 
based on cultural findings and guinea pig inoculations. Out of 
these 200 patients, forty-nine were children less than fifteen years 
of age. At present we feel that this group of patients should be 
studied much more carefully, and guinea pig inoculation should 
be done not onlj’' with the sputum specimens but with feces and 
throat swabs at the same time. 

The first or largest group in this series, consists of 131 patients 
(65.5 per cent). These patients were found to be negative both 
on culture and guinea pig inoculations. Of these 131 patients 
ninety-five were never found positive by any method employed 
in the laboratory. Thirty-six have been found positive by micro- 
scopic examinations, but became negative and remained so even 
on culture and guinea pig inoculations. 

Table 1 gives data on ninety-five patients who were never foimd 
positive by any laboratory method. 

It is obvious to anyone why most of these patients may become 
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negative. If there is question, it may be raised about the 
negative far advanced patients. This ought to be no mystery, 
because these patients occasionall5^ become entirely healed as 
vreU as those having earlier stages of the disease. 

Among these ninety-five patients two deserve special considera- 
tion, for in both of these “peculiar acid-fast microorganisms were 
found.” 

(1) M. F., Hacine Avenue Dispen£ar3' Xo. 26656, was a white male, fiftj -two 
years old, who was first examined in 1928 and was dia^osed as far advanced 
‘BJ' Since that time imfil ilay 27, 1930, fifteen examinations of sputum were 


TABLE 1 

Cases Xegati-vb bt E^mar Method 


DIAGiroSIS 

CASZ3 

?a:GATivE 

rXAilHi'ATIOKS 

For observation 

9 

103 

Glandular tuberculosis 

9 

105 

Minimum “A” 

9 

114 

Minimum “B” 

15 

196 

Moderate!}' advanced “A” 

15 

290 

Moderatelv advanced “B” 

21 

323 

Far advanced “A” 

5 

102 

Far advanced “B” 

6 

110 

Abscess. 

2 

104 

Bronchiectasis 

3 

70 

Thyrotoxicosis 

1 

11 



Total 

95 

1,530 



made; also a guinea pig inoculation and culture were made on November 17, 

1929, all of which were negative. On hlay 27, 1930 “peculiar clubb}’’ acid-fast 
bodies” were found. Another guinea pig and culture were made on Jime 17, 

1930, but they were also negative. 

It is unfortunate that in both these cases we were not able 
to use the specimens in which the “peculiar forms” were observed 
for cultures and guinea pig inoculations, and that in the speci- 
mens that were used for inoculations no acid-fast forms were 
found. 

(2) R. P., Washington Dispensary No. 26050, was a white female who had 
been under supeivision of the Dispensary since 1908. At that time the case 
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had been diagnosed as arrested moderately advanced pulmonary tuberculosis. 
Until 1924 she had been in good condition. In March, 1924 she developed a 
hemorrhage, but had no record of positive sputum, even at the time of the 
hemorrhage. On June 14, 1930 "peculiar acid-fast bacilli” were found. (They 
were very solid and thick, in some places they were finer, but not a single slender 
tj’pical tubercle bacillus was found.) A twenty-four-hour specimen was ob- 
tained, and cultime and a guinea pig inoculation were made, with negative results. 


Table lA presents the data on the thirty-six cases in this group. 
These thirty-six cases, as noted before, were found to be positive 
but became negative, and all of them save three were negative 
at least nine months before guinea pig inoculations and cultures 
were perfonned on them. 


TABLE lA 


Cases Once Positive, Now Negative by Every Test 


DJAGKOSIS 


CASES 


NEOATITE 

EXAlIINATIONa 


For observation 

Minimum "A” 

Minimum “B” 

Moderately advanced "A” 
Moderately advanced “B” 

Far advanced "A” 

Far advanced “B” 


2 

9 

5 

4 

4 
7 

5 


15 

118 

62 

36 

52 

159 

74 


Total 


36 


516 


Among these thirty-six patients, three deserve a detailed dis- 
cussion. 

(1) C. R., State Street Dispensarj' No. 23302, white female fifteen years old. 
This child was under obseivation on account of being twenty pounds under- 
weight. Physical findings were practically negative. No roentgenogram was 
made. On March 24, 1930 two bacilli per slide were found, and on April 11, 
1930 another positive twenty per slide was found. (Both positives were found 
on concentrations.) On May 9, 1930 guinea pig inoculation and culture proved 
to be negative. Three other microscopic examinations, following guinea pig 
inoculation, were negative also. 

(2) M. N., State Street Dispensary No. 23311, white, male, twenty-two years 
old, was under observation. On March 18, 1930 the first sputum examination 
was found positive twentj' per slide (concentration). Eight other e.xaminations, 
all concentrations, were found negative. Guinea pig inoculation and culture 
made April 9, 1930, with negative result. 
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(3) E. M., Grand Crossing Dispensar}' No. 27249, -sras a \ 7 liite female v.’lio 
liad been under supendsion since July, 1928. The physical findings at that time 
revealed a fifteen pound loss of veight, apparent anemia, clubbed fingers, im- 
paired resonance at theright upper lobe, -with rales. Twelve sputum examinations 
were negative. On March o, 1930 positive sputum, fifteen per slide (concen- 
tration) was reported. On June 14, 1930 a twenty-four-hour specimen was 
obtained for guinea pig inoculation and culture (this specimen was foimd posi- 
tive two per slide), but it failed to produce any lesion in the guinea pig, and the 
culture was negative. Two more animal inoculations and cultures were made, 
all with the negative results. On September 30, 1930 three specimens were 
sent in. Two were negative, but the third revealed two acid-fast bacilli per 
slide (concentration). Two more guinea pigs and a rabbit were inoculated, 
but results were negative also. The patient is losing weight steadil}", and has 
a moderate cough with expectoration and moist rales in both apices. This 


TABLE 2 

Cases Negative JIiceoscopicai/Lt, but Posittve ox Guixea Pig and Cubtuee 


DLA.GKOE1S 

CASES 

IJEGATTVX 

EXAirXNATIOJTS 

Minimum “A” 

1 

25 

Minimum “B” 

1 

18 

Moderately advanced “A.” 

3 

53 

Moderately advanced “B” 

4 

82 

Far advanced “A” 

1 

18 

Far advanced “B” 

3 

56 

i 



13 

252 





patient apparently has an open case of tuberculosis, but our inabilitj’- to produce 
tuberculosis in animals , we fail to explain, unless it is a'virulent organism, or 
an organism that is killed by concentration treatment. 

The second group in this series has thirty-three patients (16.5 
per cent). Those patients were found positive both on guinea 
pig inoculation and culture. Of these, thirteen were never found 
positive before; seventeen were found positive before by the 
microscopic examinations, but they have been negative at least 
nine months before guinea pig inoculations and culture were made 
on their sputum. Table 2 gives information concerning thirteen 
patients; and table 2a gives data on seventeen patients. Three 
other patients of this series will be discussed separately. 
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(1) F. T., Washington Dispensary No. 10094, white male, forty-eight years 
old, had been under supervision of the Dispensary for ten years. On phj'sical 
examination he was diagnosed as far advanced. His sputum was never found 
positive, although thirty-one microscopic sputmu examinations were made. On 
November 23, 1928 his sputum was found positive for the first time, fifteen per 
slide (concentration). A twentj-four-hour specimen was obtained and was 
found positive, twelve per slide. From this positive specimen guinea pig inocula- 
tion and culture were made. The culture showed food growth of acid-fast 
bacilli, but the guinea pig showed no evidence of tuberculosis. Another positive 
specimen was obtained one per field (concentration), from which an animal 
inoculation and culture were made. The culture produced luxuriant growth; 
the guinea pig developed an enlargement of spleen and inguinal lymph nodes; 
smear from which revealed acid-fast bacilli. The Dispensary record shows that 

TABLE 2A 


Cases Once Posmra, Now Negative MicnoscopiCALLT, but Guinea Pig and 

CuETUHE Positive 


DrAOKOSIfi 

CAsrs 

NEGATIVE 

examinations 

Minimum “A” 

3 

52 

Minimum “B” 

3 

43 

Moderately advanced “A” 

5 

70 

hloderately advanced “B” 

4 

78 

Far advanced “A” 

1 

16 

Far advanced “B” 

1 

12 

Total 

17 

271 



the patient rapidly grew worse after the first positive sputum was foimd, and 
died a month after the second guinea pig was inoculated. 

(2) C. B. was a white male, under a private physician’s care. He was first 
seen in August, 1929 when he suffered from massive hemorrhages and acute 
bilateral pulmonary tuberculosis. His first sputum was submitted on March 
13, 1930, and was found positive, four per slide (concentration). The report 
was held, for two other specimens sent on the same day were negative. Guinea 
pig inoculation and culture were made on April 9, 1930 from twenty-four-hoUr 
specimen. Both proved to be positive. 

(3) hi. J., hl.T.S. No. 28044, a white female, forty-three years old, entered 
the Sanitarium in hlarch, 1929. Sputum was examined fifteen times, all of 
them negative. Patient complained of cough with expectoration, streaked spu- 
tum, loss of twentj'-five pounds in weight, pain in chest, shortness of breath on 
exertion, and loss of appetite. She had had bronchitis five months prior to this, 
with a slight amount of yellow sputum, and an “abscess” in the throat a year 
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before. After admission she graduall 3 * became ivorse, and developed fluid in 
the chest that vras found negative for mycobacterium tuberculosis (guinea pig 
uas inoculated). The physical examination revealed impaired resonance at the 
apices, with no rales. The right base contained fluid. Roentgenogram revealed 
some dense hilum shadows, AH laboratory e.xaminations were negative for 
tubercle bacilli, or s.ny other definite findings. The patient died on Januarj' 17, 
19-30, and a necropsy revealed a massive involvement of the hilum lymph nodes, 
with extension along the right main bronchus and up to the trachea. A gross 
diagnosis of Hodgkin’s disease was made, but microscopic section revealed tuber- 
culosis. A guinea pig inoculation and culture that were made from the hilum 
Ijunph node revealed virulent baciUi. 

The third group in this series consists also of thirtj^-three pa- 
tients (16.5 per cent). Those patients were found positive on 


TABLE 3 

Cases Neg.ative to Miceoscopic Sputgm ExAiaxATiox but Positi'V'e Oxlt bt 

GunrEA Pig iNocunATiON 


DIAGNOSIS 1 

i 

CASES 

keoattve 

EXAJnTTATTOJfS 

! 

For observation. 

3 ^ 

36 

Glandular tuberculosis 

I 

15 

Minimnm “A” 

1 

23 

Minimum “B” 

5 

81 

iloderatelv advanced “A” 

4 

79 

Far advanced “A” 

1 

20 

Total 

22 

341 



guinea pig inoculation, only. Out of these thirty-three patients, 
twenty-two were never found positive before. 

Table 3 gives information concerning those twenty-two pa- 
tients. 

Table 3A gives data on eleven patients who were positive by 
sputum examination once, but have been negative for at least 
nine months. 

In this group, as in the two previous ones, cultures v.'ere made 
parallel with the guinea pig inoculations on aU the patients, except 
one. In that one instance untreated sputum was used for a 
guinea pig inoculation, and therefore no culture could be made. 

This patient was diagnosed as far advanced “B” with tuberculous 
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laryngitis. He was found positive only twice, and twelve other 
examinations were negative. We suspected that in his sputiun 
acid-fast bacilli were destroyed by the treatment, so we employed 
untreated sputum for a guinea pig inoculation. We were suc- 
cessful in producing tuberculosis in a guinea pig, although pre- 
^dous attempt to infect animals with the treated sputum had 
failed. 

In this group, therefore, we have thirty-two patients on whose 
sputum specimens cultures were made parallel to animal inocula- 
tion. Of these thirt 5 ^-two cultures, ten were contaminated. 
During the time before cultures could be made difierent bacteria 
might multiply in such great numbers that it would be quite often 

TABLE 3A 


Cases Once Positi%'e, No'R' Negati\t: Microscopically and Culturally, but 

Guinea Pig Positiat: 


DIAGNOSIS 

CASES 

NEQATrVE 

EXAMIKATIONB 

Minimum “A” 

3 

46 

Moderately advanced "A” 

1 

6 

Moderately advanced “B" 

4 

53 

Far advanced "A” 

1 

14 

Far advanced “B” 

3 

57 



Total 

11 

176 



impossible to kill them off with our treatment. Elimination of 
incubation could help in preventing rapid multiplication, and 
would save time, but we foimd incubation of a great help in 
digesting mucoid material in preparing a homogeneous sputum. 

The fourth group consists of only three patients (1.5 per cent). 
These three patients were foimd positive by the culture method 
only. 

(1) E. M., No. 27334, ivas a white male, forty-one years of age. Clinically 
a diagnosis of far advanced "A” was made. Eight sputum examinations were 
negative. The guinea pig inoculation on December 6, 1928 was negative, but 
the culture made from the same specimen was positive. Tlie wrulence test on 
the bacilli from the culture was not done. 

(2) J . M. M., No. 29310, was a white male forty-nine years old. He entered 
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the hruDicipal Tuberculosis Sanitarium in September, 1929. His complaints 
were loss of weijght and productive cough. The diagnosis was moderately 
advanced ^‘A” with bronchitis. Twenty sputum examinations (10 direct 
smears and 10 concentrations) were negative. On April 14, 1930 a guinea 
pig inoculation and culture were made. The guinea pig was negative, but culture 
revealed growth of acid-fast bacilli, which proved to be virulent. 

(3) K. D., No. 29945, white female, nineteen years old. The father and 
grandfather had died of tuberculosis. Her complaints were loss of weight, 
shght e.xpectoration, cough, pain in both sides of the chest. There was impaired 
resonance in the right apex with few r^les. W hispered voice was slightly increased. 
Since Januarj", 1930 twenty sputum examinations were made, all negative. On 
June 13, 1930 a guinea pig inoculation and culture were made. The culture be- 
came contaminated in a few days, so it was repeated on June 22, 1930. This 
last culture produced a good size colon}’ of acid-fast bacilli, which were found to 
be virulent for a guinea pig. The guinea pig that was inoculated with sputum 
on June 13, 1930 showed no eridence of tuberculosis. 

The results obtained on this series of 200 selected patients re- 
veals that animal inoculation is still the method of choice in 
the diagnosis of tuberculosis with certain types of septic material. 
There are two factors that interfere with accurate culture diag- 
noses; first, spore forming contaminations, and second, what 
appears to be weakly protected tubercle baciUi that seem to be 
killed in the treatment with chemicals. Spore forming bacilli 
are nearly always present in feces; occasionally in urine, and in 
most old samples of sputum. In such samples, therefore, it is 
not safe to risk a diagnosis on cultures alone. Furthermore, we 
have noticed on numerous occasions some specimens in which 
treatment has killed the tubercle bacilli, untreated specimens 
have given growth or infected guinea pigs. Where other bacteria 
are present, however, cultures are impossible without treatment. 
Barring these two types, culture work is superior. Its chief ad- 
vantages are the low cost, and the fact that daily examinations 
may be made over a long period of time, increasing the chances 
of finding the bacilli. Fiuthermore, the value of a positive cul- 
ture is absolute, while animals are subject to spontaneous in- 
fection that occasionally occurs. 

We regret that the scant amount of sputum prevented us from 
using other media, besides cream, for we feel that the comparative 
study of the different media on this kind of specimens would be 
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of a real value. Also, inability to use alkali and acid treatment 
on all the specimens we feel was a drawback in our cultural work. 
We have enough evidence from our previous and present work 
to believe that certain specimens produced growth only when 
treated by acid, and others by alkah. 

From a clinical standpoint, this study reveals that there are 
a certain percentage of earlj’- and moderately advanced cases 
having clinical disease that apparently never expel tubercle bacilli 
in the sputum; that there are others which maj’" do so occasionally; 
and that still others become sputum negative from a few months 
to years after the beginning of treatment. The same rule also 
applies to far advanced patients, except the time limit extends 
to years and decades, h'lany far advanced patients have become 
negative only after ten or fifteen years of treatment; others be- 
come quiescent and become positive from time to time; while 
others (the greater number) never become negative. 

BUMMAKY 

A comparative study of microscopic sputum examinations, 
with guinea pig inoculation and culture, were made on selected 
series of 200 patients, forty-nine of which were children under 
fifteen years of age. 

Twenty-four hour sputum specimens were used for the experi- 
mental work, and treated with 3 per cent NaOH. Half were 
inoculated into a guinea pig, and half were cultured on the cream 
medium of Sweany and Evanoff.* 

This series was dhnded into four groups, based on cultural and 
animal findings. 

The first, or largest group, consists of one hundred and thirt}'- 
one patients, found negative both on guinea pig inoculation and 
culture. 

The second, consisting of thirty-three patients, were found 
positive both on guinea pig inoculation and culture. 

The third group, consisting also of thirty-three patients, were 
found positive on guinea pig inoculation only. 

The last, or fourth group, consisting of three patients, were 
found positive on culture only. 
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The experimental work gave us sufficient data to believe that 
guinea pig inoculation was superior to cultural method for badly- 
contaminated material, but culture study has the advantage of 
being more absolute, more inexpensive, and permitting of more 
repetitions. 

Atypical acid fast bacilli should be carefully considered but 
only as suspicious forms until they have produced typical tuber- 
culosis in animals. 


REFERENCES 

(1) SwEA>rr, H. C. and Evanoff, Max.: The iHolation of tubercle bacilli from 

septic material. Amer. Rev. Tuberc,, 17: 47-52. 192^. 

(2) SvTEAST, H. C. AND Stadnichenko, Asta: a review of the incubation 

method of sputum concentration. Amer. Rev. Tuberc., 22: 420- 
442. 1930. 




CHOLESTEROL EQUILIBRIUjH IN THE LIGHT OF SOME 

RECENT STUDIES 

ARTHUR T. BRICE, JR. 

From the Laboratory of the United States Veteran's Bureau Hospital No. 2^ and 
Diagnostic Center, Palo Alto, California 

I have recently published data on a series of 1,127 vahd micro- 
polariscopic examinations of specimens of pathologic urine.^ 
These indicated an average incidence of doubly refractive lipoids 
in pathologic urine of all groups of about 13 per cent. The group 
of 725 specimens from surgical cases is of special interest. Study 
of these specimens in relation to involvement of the intestines 
showed an average positive incidence of urinarj’- lipoids of 21 per 
cent when the intestines were involved, with a positive incidence 
of but 8 per cent where there was no involvement of the intestines, 
as shown in the tabulation. 

Through the kindness of Dr. Wm. H. Wikner, Dr. Warfield T. 
Longcope, and Dr. Dean Lewis, I have recently been able to 
check the interpretation of my earlier findings on two patients 
with gall bladder disease and seven patients with hernia operated 
on in the surgical clinic of the Johns Hopkins Hospital. Daily 
specimens of urine, from date of admission to date of discharge, 
were examined by the micropolariscope in each of the cases. 
Urinary lipoids were found in every case. The gall bladder cases 
showed doubly refractive urinary hpoids in 97 per cent of the 
valid examinations, the finding consisting principaUj’- of blasto- 
matous granulo-ceUular elements, which I have elsewhere desig- 
nated hpoid crystals, and of lipoid epithehum. 

In six of the seven cases of hernia there was marked displace- 
ment of the intestine. In the other case there was severe strangu- 
lation and intestinal involvement. This latter case showed 
presence of lipoid bearing, doubly refractive, round and caudate 
epithelium as well as the more common squamous lipoid bearing 
cells. There was a concurrent renal involvement in onl}’' one 
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case, and strangely enough this was the only case examined in 
which the typical lipoid granule showing characteristic polarizing 
cross-figure was not found. The specimens from the cases of 
hernia as a group showed presence of urinar}’’ lipoids in 61 per cent 
of the valid examinations. Fourteen per cent of all the positive 
findings consisted of the tj^iical granule of characteristic polariz- 
ing cross-figure. Thanks are due to Dr. G. G. Fmney, Resident 
Surgeon, for grading the extent of intestinal involvement in the 
individual cases. 


Inciden'ce of Urinary Lipoids Found in 725 Specimens from Surgical 

Patients 


IKTESTIKES IKTOLTEO 


INTTSTTKES NOT INYOLVEO 



P?r cent | 


pfremt 

PiHfirv trnrf. Riir£<=*ry 

27 

Tumors (miscellaneous) 

18 


24 

Minor surgery 

17 

Herniotomies 

20 

ThjToid surgery ! 

15 

Miscellaneous laparotomies. . . 

18 

Genito-urinary surgerv' 

8 

Appendectomies 

17 

Gjmccological surgerv 

4 



Infections 

4 



Eye, ear, nose, throat 




surgerj’ 

4 



Kidnev surgery 

0 



Traumatic cases 

0 

Average incidence 

21 

Average incidence 

8 


These findings would appear to indicate that in pathologic con- 
ditions there may be elimination of lipoids by the kidneys propor- 
tional to the extent of the intestinal involvement. Thej’’ also 
give added credence to the work of Gardner and Gainsborough^ 
who have shown that distinct changes of level of blood choles- 
terol, as well as changes in its proportional distribution between 
the free and the combined forms, which may be either up or down, 
do occur during digestion, and are demonstrable within three or 
four hoius after the ingestion of meals of varying composition. 
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GLYCERIN AS AN ADJIH^ANT TO BACTERL4L DYES 

F. M, HUXTOON 

From the While Haven Sanatorium, V/hite Haven, Pennsylvania 

In every laboratory vbere bacterial staining is a routine pro- 
cedure and particularly in those laboratories vbere such staining 
is only an occasional necessity, annoyance has been caused by the 
tendency of certain prepared dye solutions to deteriorate and to 
precipitate either on the slide or in the bottle. This is especially 
annoying in the dyes used to perfonn the Gram stain. 

In a search for dye solutions that would not have these charac- 
teristics, we hit upon the use of glycerin as an adjuvant. This 
substance in the proper strength acts, first, as a preservative in 
helping to keep the dye stuffs in solution, second, apparently as a 
mordant in increasing staining values, and third, aids by clearing 
up the background, gi^dng very sharp and clear microscopical 
pictures. 

THE GEAir STAIN' 

Glycerin crystal violet gram 

The solutions are made up as follows : 

iMix: 

15 parts — S per cent solution of crystal violet in 95 per cent alcohol. 

85 parts — ^30 per cent solution of glj'cerin in water. 

Counterstains: 

A. Bed coimterstain. Mix 10 cc. of carbolfuchsin Trith 100 cc. of a 25 per 
cent solution of glycerin in water. 

B. Brown-yellow counterstain. Shake up 2 grains of Bismark brown in 100 
cc. of water and filter. To the filtrate add 30-40 cc. of glycerin and mix. 

The other solutions employed are the standard Gram’s iodine 
solution and an acetone alcohol decolorizer (75 parts alcohol to 
25 parts acetone). Alcohol alone may be employed but decol- 
orization is somewhat slower. 
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The technique of staining is that of the standard Gram. 

1 . Cover the film vrith the glycerin crystal ^^olet solution for one to two min- 
utes. Wash in water. 

2. Cover the film with Gram’s iodine one minute. Wash in water. 

3. Decolorize with acetone alcohol a few seconds until color is practicall}’’ 
gone. Wash in water. 

4. Counterstain with either the A or B counterstain 30 seconds. Wash in 
water. 

5. Drj' and examine. 

The above procedure results in microscopical preparations of 
great beauty, showing a very sharp differentiation against an 
extremely clear background. The advantages over the usual 
method are especially apparent in examining smears from exu- 
dates where the Bismark brown coimterstain is to be preferred. 

Variations of the times given are allowable without influencing 
the results, making it an eflficient method even in inexperienced 
hands. 

Using alcohol as a decolorizing agent we have decolorized Gram 
negative cocci in ten seconds and failed to decolorize Staph, atireus 
in two hours. 


TUBERCLE BACILLUS STAINS 

The same staining solution (glycerin crystal violet) given above, 
may be used for the staining of tubercle bacilli in sputum. It is 
handled in the same manner as carboffuchsin : steaming one to 
two minutes or longer; if accidentally boiled, the stain does not 
precipitate. Wash in water and decolorize by any of the standard 
methods, wash again, and counterstain with Bismark brown. 

The tubercle bacilli appear as slender black rods against a 
yellow background and are apt to appear thinner and more 
beaded than with a carbolfuchsin stain. 

Although some of those who have seen this stain prefer it in 
searching sputa for tubercle bacilli, the author prefers the conven- 
tional red-blue picture obtained with the carbolfuchsin-methylene 
blue stains. These preferences seem to be based on a question of 
eye strain noted where large numbers of slides are examined. 
One finds as many organisms with one method as the other. 
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Glycerin carholfuchsin 

We prepared a gl 3 ’-cerin carboKuciisin stain as follows: 

Phenol, 5 per cent, 75 cc. 

Gb'cerin, 25 cc. 

Saturated solution of basic fuchsin in 95 per cent alcohol, 10 cc. 

This combination stains as well as tbe usual carbolfuchsin, but 
does not tend to precipitate either in the bottle or on the slide even 
if boded. It also gives clearer backgrounds. 

GI/YCEHIN METHYLENE BLUE 

A modified Loeffler's methylene blue was made as follows : 

Twenty-five per cent solution of glycerin in water, 100 cc. 

1 per cent solution of sodium hydrate, 1 cc. 

Saturated solution of meth 3 dene blue in 95 per cent alcohol, 10 cc. 

This mixture stains equally well or better than the usual Loef- 
fler’s meth 3 ’’lene blue, contains one third the amount of dye stuff 
and gives sharper pictures. 

An ideal blue counterstain for use with the carholfuchsin 
tubercle bacillus stain is prepared by adding 2 cc. of saturated 
alcoholic solution of methylene blue to 100 cc. of a 25 per cent 
solution of glycerin in water. 

The dye solutions given above all keep well, which fact is sur- 
prising in the case of the Bismark brown solution but also gratify- 
ing since it enables a routine use of this excellent d 3 ’'e. 

SUilMAIlY 

We have prepared and used certain modifications of the d 3 n 
solutions in common emplo 3 ment for bacterial staining in working 
laboratories and have found that the addition of glv'cerin not only' 
aids in the keeping properties of these solutions, but that it aids 
in the staining, greatly increasing the clearness of the micro- 
scopical picture. 

The Gram method given has been in use in the laboratory of 
large general hospital for a year with consistent results. This 
and our own experiences justify’ us in offering these methods 
as a help to the laboratory worker. 




PATHOGEjS^ESIS of goitre* 

B. MARIvOWITZ 

From the Pclkological Department of the Sloan Clinic, Bloomington, Illinois 

Consideration of the method whereby pathologic changes oeexu' 
in the th3Toid gland usuallj’' results in a goitre classification which 
is in accordance with the conception of the mode or path the goitre 
has traveled. The construction of a classification which will be 
acceptable to both pathologist and surgeon seems rather difficult. 
This ma3* be explained by the fact that the histologic findings often 
fail to coincide with the clinical picture. It would be a compara- 
tivety simple problem if the different t3'pes of goitre were distinct 
clinical entities and the observations of the pathologist coincided 
with those of the clinician. The large number of various classifi- 
cations, however, testif3^ to the lack of agreement as to the inter- 
pretation of goitre pathology not onl3’- between clinicians and 
pathologists but also between members of each group. One of 
the simpler classifications is the one offered by Marine® in which he 
dhddes the diseases of the th3Toid,‘due to the disturbances of its 
function, into two groups: (1) th3’Toid insufficiency and (2) ex- 
ophthalmic goitre. These two groups are designated hypo- and 
hyperthyroidism even though they very often overlap. 

From the ver3'' origin of the embryonal formation of the human 
th3Toid to the time the gland reaches maturity in adult life, we 
find colloid storage (suppl30 on the one hand and lack of colloid 
with hyperplasia (demand) on the other. The maintainence of a 
balance between these two seems to be the function of this gland. 
During various periods of life such as pregnancy, pubert3^ and 
adolescence, the thyroid in man normally changes in texture de- 
pending upon the stage of development, and these changes are 
generally interpreted as due to increased or decreased activity. 

* Read before the Ninth Annual Convention of the American Society of 
Clinical Pathologists, Detroit, ZVIichigan, June 20-23, 1930. 
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With increased acthdty or greater demand there is, histologically, 
a marked decrease in colloid containing follicles, a definite increase 
in the number of cells making up the follicles and general increased 
vascularity. With decreased activity or supply, the opposite 
histological picture results: there is a decrease in the number of 
follicular cells and marked colloid storage in the follicles. The 
necessity of this simple hyperplasia and its associated increased 
activity is, most likely, a part of the body mechanism in supply- 
ing whatever internal secretion is demanded at that particular 
period of life and the histological findings of hyperplasia coincide 
with the clinical symptoms of hypertrophy and increased activity. 
If left alone this th3rroid may revert to normal size and no fiRther 
clinical symptoms of increased acthdty’ maj’- manifest themselves 
when this particular period of life is passed. The demand which 
was e\*idenced hy hyperplasia has been supplied and the gland 
reverts to the normal colloid resting state. There is reason to 
believe that this normal process is the basis, in its simple form, of 
disturbed thyroid function resulting in many various stages or so- 
called goitre tj’pes; that goitre production is dependent upon the 
extreme exaggerations of the normal capacities of the thyroid 
gland. Chart 1 gives a probable explanation of the route the 
gland travels in producing various tj'pes of goitres. 

With the verj' beginning of th3woid d3'sfunction it seems prob- 
able that h3T}erpIasia fails in its dut3' of properly supplying the 
demand and whatever the cause, hyperplasia is increased instead 
of the gland reverting to the normal resting state. With the 
abilit3’ of adjustment possessed by the animal body it is quite 
conceivable that the demand may finall3' be met with a proper 
supplv' but only after h3q)erplasia has progressed to a stage which 
is above that found in the normally functioning thyroid; and be- 
cause In-^perplasia has already passed the stage of normal, this 
reversion imitates and simulates, but never reaches the noimal. 
It assumes the resting state as it attempts, but because the hy’per- 
plasia has exceeded its nonnal limits the resting state is now also 
abnonnal in that an over-abundance of colloid has been produced 
and a simple colloid goitre results. 

C-olloid goitre is what the name indicates; an excessive collec- 
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tion of colloid in the follicles with tliinning of the interfollicular 
septa. The cells lining the follicles are flattened, and the follicles 
are increased in size. The picture, in general, is one of rest and 
decreased activity but yet in certain areas there are small bud- 
dings or plications with some hypertrophy of the follicular cells 
and generalized increased vascularity. These are most likely 
remnants of preceeding hj^perplasia and testify in favor of in- 
creased activity with hj'perplasia having been followed by ex- 
cessive amounts of colloid and storage of this colloid in the dilated 
and hypertrophied follicles of simple colloid gitre. Here is seen 
an overlapping of hypo- and hyperthyroidism; with simple 
hjT^erplasia the latter occurs, whereas during the colloid resting 
state (colloid goitre) the former is found. Because imder certain 
physiological body changes and at certain periods of life similar 
h3T)erplasia is followed by the resting colloid state, it is reasonable 
to assume that the simple colloid and adolescent goitres are 
dependent upon the same process which normally operates 
although in somewhat greater proportions. 

In nodular formation it is quite probable that a single localized 
area of hj-perplasia failed to become arrested and to recede to the 
colloid resting state. Within this area new follicular structure is 
formed with increasing lack of orderly arrangement and failure 
of development of the stroma that characterizes normal thyroid 
tissue. Further cellular proliferation within this localized 
area continues, causing it to increase in size and vdth increasing 
grovdh more and more pressure is exerted upon the surrounding 
tissue. In the immediate periphery atrophic changes occur and 
replacement fibrosis of the portions undergoing atrophy isolates 
this area of irregular hj'perplasia. As the process continues the 
the zone of replacement fibrosis becomes compressed and con- 
solidated, completely circumscribing and finally encapsulating a 
mass of proliferating thyroid tissue. 

The development of nodular goitres by this process of increased 
growth in certain areas, irregular hyperpla.sia and involution, iso- 
lation, complete circumscription and finally encapsulation is 
bonic out by considerable evidence and many investigators sup- 
port this \iew (Rienhoff and Lewi.s,* Graham' and Hertzler*). 
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That such a process takes place in the thjToid gland is given sup- 
port by the transition from apparently normal non-nodular thy- 
roid tissue to nodular goitre as seen in the glands of individuals 
approaching or who have attained adult life. This isparticuiarly 
seen in females where hj^erfunetion of the thjToid occurs at cer- 
tain periods as a physiological phenomenon. 

While the colloid resting stage is here an attempt to reversion 
to normal it has not achieved its object completely, but has 
reverted to a degree as near normal as possible. Assummg this 
process to be the one involved, that of simple hj^perplasia begin- 
ning in the normal th3Toid gland which when arrested results in a 
simple coUoid goitre, it must be admitted that there is a possible 
relationship between hjTierplasia, colloid goitre and normal 
thjnoid function. 

The ability of bodil}’’ adjustment maj^ however fail in some 
instances and in these cases the intermediate stage of colloid 
goitre is not seen. The simple hj^perplasia of normalcy is not 
followed by the normal resting stage nor is the hj^ierplasia slightly 
in excess of normal, followed by the colloid goitre, but the h^^per- 
plasia continues imarrested. The demand apparently cannot be 
supplied, but nature is not deterred in her efforts to maintain a 
metabolic equilibrium and the thyroid gland in its attempt to 
function in its specialized capacity continues its increased activity 
with resultant diffuse h3q)erplasia. 

One is then dealing with the second type or hjqierthjToidism; 
the goitre with diffuse hyperplasia in which is not foimd much 
evidence of the colloid resting stage, but marked acti’vdty of the 
gland. This type is associated with severe constitutional dis- 
turbances. If the patient has been known to have had a goitre 
previous to the onset of symptoms the clinician applies the term 

toxic adenoma if the patient gives no history of pre\’ious goitre 
the diagnosis ‘^exophthalmic goitre” or “Graves’ disease” is ap- 
plied. Both of these terms serve as an aid and offer an advantage 
in establishing a clinical entity, but fail in properljr classifying .he 
goitre pathologically. The histological picture is essentially one 
of cellular proliferation and in the advanced case there is actual 
papiUary formation. True one may find many areas in which 
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tlie colloid follicles, the contained colloid and the interfollicular 
stroma are in normal relationhip; a few areas may even sliow 
some e%'idence of the colloid resting state in which the follicles 
are dilated and filled to their utmost capacity wih colloid. 
This is merely further eridence that this condition, although it 
may suggest a separate entity by its clinical manifestations, is 
only part of some progressive and continuous process. 

Should hj'perplasia continue unarrested there is a verj- rapid 
process with very marked clinical manifestations. The hj*per- 
piasia continues diffusely throughout the gland, with absence of 
involution and resting stage. The onset and continued growth 
are both very rapid and there seems to be complete absence of 
thyroid readjustment such as occurs in arrested hyperplasia and 
involution; a diffuse hjTJerplastic goitre commonly called Graves’ 
disease by the clinician is the result. In this particular tjnpe 
probably more than in any other, the histological picture is in 
agreement v.dth the clinical sjmptoms. The unarrested con- 
tinued hyperplasia, e\ddencing marked cellular activity is mani- 
fested clinically by the usual sjanptoms of a very active goitre. 
The pathologist, even here however, cannot make an interpreta- 
tion relative to the symptoms which tins marked increased activ- 
ity may produce. For instance, he cannot say whether or not 
exophthalmus is one of the clinical symptoms, no matter how 
marked the hj-perplasia is on histological examination; nor can 
he state the degree of toxicity such a histological picture maj’’ 
produce. The terms "exophthalmic,” "toxic” and the like are 
therefore not the best ones to be used in giving a pathological 
interpretation. Instead I prefer to report the hj-perplasia as the 
essential feature and by way of further explanation state the 
degree as slight, moderate or very marked and whether or not it 
is sufficiently marked to produce papillarj* infolding. 

Occasional!}* the patient may withstand the bodily abuse by 
the un arrested hj*perplastic thjToid and the process continues 
until there is cellular exhaustion. Without arrest the cells con- 
tinue in their active hj'perplasia mitil completely exhausted. 
The high granular active cell becomes flat and inactive and is 
finally desquamated and absorbed. This is commonly referred 



PATHOGENESIS OF GOITRE 


327 


to as tlie '^burned out’'' gland; while the patient sundves, marked 
pathological changes result with accompanying symptoms of 
hypothryoidism having been preceded by h^Terth^nroidism. 

At any stage before exhaustion however in this, progressive 
hji^erplastic course a readjustment may assert itself and a resting 
state results. Thegland then assumes a resting state, related to, but 
only as close to the normal as possible, depending upon the degree 
of the preceding hyperplasia. If the preceding hyperplasia is only 
of the mild t3T)e which produces no clinical S5mptoms, the arrested 
state will result in simple colloid goitre which is usually smooth 
and diffuse. If the preceding hyperplasia has passed this stage 
and has produced clinical symptoms the arrested state will result 
in circumscribed areas of coUoid with possible nodular formation 
as compared to the smooth and diffuse simple coUoid goitre. The 
circumscription is due to increased fibrous connective tissue in 
the interlobular stroma for min g connected strands which com- 
pletely enclose areas of more rapidly growing colloid containing 
follicles. These nodular colloid goitres differ from the simple 
colloid goitres only in that the preceding hj^perplasia had been 
farther progressed before it was arrested. When arrest of the 
hyperplasia does finally occur the process is probably somewhat 
farther advanced and more intricate than that which results in 
the colloid goitre. It is highly probable that the hj^erplasia 
continues at least for a longer period, or gi*ows much more rapidly 
in certain areas with the production of the nodules at these points. 
Such a picture may be seen in the thyroid of a patient who showed 
marked symptoms of hyperthyroidism, and who was given iodine 
for ten days or two weeks prior to operation. If in such a case 
iodine k continued over a long period of time a diffuse hj'perplas- 
tic goitre may be changed to a nodular colloid goitre wliich 
stiU shows areas of h 3 i^erplasia. Rienhoff* demonstrated such 
involutionary changes from extreme hj^perplasia to the colloid 
resting state. The natural process of readjustment or arrest of 
the hyperplasia seems to present a similar picture but is appar- 
ently much slower in its course. 

^ The cellular proliferation in the gland with or without papillary 
mfolding is usually associated with the sjTnptoms of toxicity 
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found in the toxic goitres. In a general way it maj' be stated that 
the severity of the toxic symptoms bears a direct proportional 
relationsliip to the degree of cellular proliferation. It is a mistake 
however to assume that the entire gland of a patient presenting 
sjnnptoms of thjTo toxicosis is made up of proliferating follicular 
cells. In many cases the larger part of the cut section is made up 
of small colloid follicles and verj' little active cellular proliferation. 
In other cases the larger part of the gland is made up of active 
cellular proliferation unth marked papillary infolding. The vary- 
ing degree of colloid containing areas in this proliferating type 
of goitre may bear some relationship to the other types of goitre 
with moderate colloid containing areas. 

In studying a large number of goitres one finds that the divid- 
ing line between diffuse hyperplastic or exophthalmic goitres and 
toxic nodose goitres or the so called toxic adenomata may be only 
the route the gland has traveled in this process of hyperplasia- 
involution cycles. Continuous unarrested hj’perplasia with httle 
or no evddence of involution results in diffuse hyperplasia of 
the exophthalmic 137)6. HyTierpla'^ia followed b3' involution 
and constant repetition of this process, of some not definitel}' 
known stimulation, results in the nodular form of goitre, the 
loxicit5* of wliich mav’ depend upon the degree of suddenty 
developed h3'perpiasia which is not counteracted by involution. 
In man3' of these cases if a careful histor}' is taken, the toxic t3'pe 
will be found to be an acute exacerbation of an old chronic state 
rather than a new or distinct process. It seems that greater 
clarity is achieved b\' considering this toxic nodular form of 
goitre as one of the variations in this continuous In'perplasia- 
in volution process instead of separating them from pure colloid or 
nodular colloid and degenerated goitres. All goitres ma}- there- 
fore be considered as various stages with individual variations of 
a single thyroid disease. In conformity with this conception 
the various groups or t3'pes of goitre, due to functional disturl>- 
anccs, listed in chart 2 ma3* be looked upon as the various stages 
in the development of goitre rather than separate ty’pes or kinds 
of goitic. 

I must add v.'ith regard to adenomata that not all tliyroid 
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nodules or nodular goitres found are of tlie ori^ here contended. 
A small percentage, reported by Rienfaoff and Lewis series in 109 
cases as 8 per cent, are most likely true neoplasms and deserve the 
term adenomata. Their character however differs from these 
encapsulated areas here described. The encapsulation does not 
make them true tumors, but the internal structure does. Micro- 


1. Diffuse goitre 

a. Diffuse simple colloid goitre 

b. Diffuse parenchymatous goitre (some forms of adolescence) 

c. Diffuse hjT3erplastic goitre (exophthalmic) 

d. Diffuse goitre of mjTcedema (exhaustion fibrosis) 

2. Nodose goitre 

a. Nodose colloid goitre 

b. Nodose goitre vrith fibrosis 

c. Nodular parenchjmatous goitre (adenoma) 

d. Nodose hyperplastic goitre (adenoma or exophthalmic or both) 

Chaet 2, Goitre Classification 


1. True adenoma 

2. Carcinoma 

3. Langhan’s proliferating goitre 

4. Benign metastasizing goitre 

5. Sarcoma 


Chart 3. Ttoors of the Thtroid Gland 


Primary or secondary inflammation 


Thyroiditis (possibility of diffuse 
hyperplasia-resultant hyper- 
plastic goitre) 

Strumitis fibrosis 
Syphilis, tuberculosis, etc. 
Riedels stnimitis 


Chart 4. Intlammatort Lesions of the Thyroid Gland 


scopically they show masses of epithelial cells, forming very early 
follicles which show no lumen; these cells are in strands which 
anastomose with each other. The blood vessels are quite 
abundant but no where is there evidence of open hemorrhage. 

hyperplasia-involution process is not seen at any stage, nor 
IS there any evidence of lone hyperplasia. These are true ade- 
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jiomala definitely neoplastic in character, and therefore of en- 
tirely difTercnt origin than the various types of goitre developed 
through the pathogenesis here described. (See chart 3.) 

^^liile infection of the thjToid gland may bear some relation- 
ship to the disturbances explained on a basis of dysfunction, ve 
prefer to consider inflammatorj- disturbances of the gland in a 
separate class and maj" classify them as in chart 4. 

CON'CLXJSIOKS 

In the light of present goitre etiology, I conclude that these 
colloid nodular goitres or so called colloid adenomata are the result 
of degeneration dependent tipon hyperplasia followed by involu- 
tion and hyper-involution. That the so called toxic adenomata 
differ only from the non-toxic colloid nodular goitre in that they 
contain areas of hypo-involution, in which hjiDcrplasia was not 
followed by involution. That the so called toxic adenomata are 
frequently not to.xic per so, in which case thej' arc pathologically 
the same as the non-toxic type, but are associated with hyper- 
plasia in a separate portion of the thyroid not included in the en- 
capsulated nodule. 

Further it is higlily probable that similar factors are involved in 
the production of both hyperplastic and colloid types of goitre. 
That the simple colloid goitre is only an end result of hyperplasia 
v.-liioh is mild and not rapid in its course. That the nodular col- 
loid goitre is of similar origin, but differs in that the h 3 'pcrplasia- 
iuvolution cycle occurred only in certain areas. That the toxic 
nodular colloid goitre or toxic adenoma is also of the same origin, 
but hero ^vliile the h\'pcrplasia-invoIution cycle occurs there are 
n few areas of hypo-involution in which iij'perplasia persists. 
'Hiai the true hyperplastic or exophthalmic goitre is one in which 
there i? marked vcr\’ rapid and unarrested h>q:)erplasia not followed 
by .any form of involution. 
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AjN'TIEABIC VACCmATIONS AT THE CHARITY 
HOSPITAL OF NEW ORLEANS FOR THE 
YEARS 1929-1930 

BIGNEY D’AIJNOY and J. L. SEVEN 

From the Departments of Pathology of the Charity Hospital, and the School of 
Medicine of Louisiana State University, New Orleans, Louisiana 

During 1929 and 1930, the Pasteur Institute of the Charity 
Hospital administered antirabic prophjdactic treatment with 
material prepared as generally indicated bj’’ Semple. We desire 
to present a tabulation of the treated cases, as weU as certain 
statistical considerations thereon and to record briefly methods 
of vaccine production and to make some observations on post 
vaccinal results. 


PRODUCTION OF VIRUS 

All of the vaccine-material used was produced with a strain of 
fixed rabic \drus secured through the kindness of Parke, Davis 
and Company. Subdural injection of fuU grown rabbits with 
emulsions of infected brain stems or cords were accomplished in 
the usual manner. With the advent of complete paresis, usually 
on the seventh day after inoculation, the animals were killed by 
ether narcosis in order to avoid the so common agonal bacterial 
invasion of the central nervous system noted when such infected 
animals are allowed to die. The dead animals were immersed in 
5 per cent Lysol solution for five minutes, skinned, and again 
dipped in fresh 5 per cent Lysol solution. After light external 
flaming, the cord and brain were removed under strict aseptic 
conditions. Cultures from internal and external portions of the 
brain and cord were made in 0.05 per cent dextrose broth con- 
tained in fermentation tubes. After securing the cultures, an 8 
per cent emulsion of brain-cord in normal saline solution was pre- 
pared, filtered through three laj'ers of fine hnen and 1 per cent 
carbolic acid added. The carbolized emulsion was incubated at 

333 



S34 


RIGNET D'AU-VOY AXD J. L. BEVEN 


37.5® for twenty-four hours, after which time it was diluted to 4 
per cent by the addition of sterile normal salt solution. Of this 
emulsion 0.5 mil portions were injected subdurally into each of 
two full grown rabbits and fifteen glucose broth cultures in five 
series of five, ten and twenty drops were made. Subsequent 
similar su}>-cultures were made from these original cultures after 
they had been incubated for five days at 37.5°. If the test 
animals were living and well three weeks after injection, and if not 
more than one of each cord-brain culture, and not more than one 
emulsion culture in any serias showed contamination with any 
Ij-pe of organism, the material wa.s considered ready for use and a 
dating of three months from date of carbolisation allowed. 

htETHOD or TREATMENT 

The following plan of treatment was used, all injections con- 
sisted of 2 mil portions of 4 per cent killed virus-emulsion, except 
for children less than three years of age in whom 1 mil portions of 
vaccine were injected at a treatment. 

Injuries by proven rabid animals 

Head injuries. Injections were made twice dailj’ for the first 
seven days and once daily thereafter for 14 days. 

Injuries to tninh and extremities. If multiple and severe, the 
same treatment was used as for head in j uric.':. 

If slight and treatment wa.s begun within six day.? after injurj', 
treatrnent.s were continued for fifteen days, one injection daily. 

If slight and treatment was begun more than sLx days after 
injuiy-, treatments were continued for eighteen days, one injec- 
tion daily. 

Injuries by unheated animals 

Vi ith no suspicious circumstance.'', fourteen days treatment one 
injection daily. 

With suspicious circum.stances, ."amc treatment a.'' for similar 
type of injury- by pro-ven rabid animals. 

Xo actual injury 

If rabid or .‘=a«pinou.s animals had been handled, eigljtecn day.*' 
trenlmf-nt was jdven with one injection daily. 
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TREATED CASES 

There were 766 patients treated during 1929, and 467 during 
1930. They were classified in the following categories as sug- 
gested b}’’ the International Rabies Conference of the League of 


TABLE 1 

CtASSincATiON BT LocATiox OF Ikjtjrt OF 1233 Patients (766 ik 1929, 467 in 
1930) Treated Prophtdacticly Against Rabies 


xocATXQS or n;jTmr 

1929 

1930 

I529-1S30 

Category 

Category 

Category 

A 

B 

c 

D 

E 

A 

B 


D 

E 

A 

B 

C 

D 

E 

Head... 

38’ 

2 

25 

7 


5 


9 

7 


CO 

* 

2 

34 

14 


BodjN 

23 


7 

1 


2 

2 

5 

2 


25 

2 

12 

3 


Superior extremities 

161 

9 


17 


79 

1 

KTii 

14 


240 

10 


31 


Inferior extremities 

133 

6 

54 

12 


44 


51 

11 


177 

6 

105 

23 


Multiple sites 

11 

1 

6 



19 

1 

16 

11 


30 

2 

22 

11 


Totals 

366* 

18 

172 

37 

172 

149 

4 

121 

45 

148 

515* 

22 

293 

82 

320 


* One other patient in this categorj-- ivas treated but died. 


TABLE 2 

Age Classification of Patients Treated 





1929 





1930 



AGE 

White 

Colored 


White 

Colored 

Total 


Male 

Fe- 

nialc 

Male 

Fe- 

male 

Total 

Male 

Fe- 

male 

Male 

Fe- 

male 

year^ 

Under 1 

0 

1 

0 

0 

1 1 

2 

i 2 

0 

0 

4 

1-2 

21 

17 

3 

1 

42 

15 

5 

2 

2 

24 

3-4 

54 

! 22 

5 

4 

85 

16 

15 

3 

3 

37 

5-9 

108 

63 

15 

11 

197 

53 

49 

9 

4 

115 

10-19 

86 

45 

10 

4 

145 

42 

40 

10 

5 

97 

20-29 

42 

33 

9 

12 

96 

22 

26 

6 

4 

58 

30-39 

34 

51 

1 

4 

90 

26 

29 

5 

4 

64 

40-49 

26 

22 

1 

5 

54 

16 

12 

3 

4 

35 

50-59 

16 

18 

2 

1 

37 

11 

9 

2 

0 

22 

60-69 

6 

4 

1 

1 

12 

3 ' 

4 

1 

1 

9 

70-79 

2 

3 

1 

1 

7 

0 

1 

0 

0 i 

1 

Over 80 

0 

0 

0 

0 

0 

0 

1 

0 

0 : 

1 


395 

279 

48 

44 

766 

206 

193 

41 

27 

467 
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Nation*; in order that the statistics of various institutions maj* bo 
comparable: 

A. Animals pro\ ed rabid (microHcopic or biologic test). 

B. Aninuils diagnosed as clinically rabid. 

C. jVnimals only sn^pocted (etrsiy, destroyed, or in such a state when 

received that the brains were unfit for examination). 

D. AniniaLs alive and well after an observation period of three weeks, or 

with negative brains examined after the observ'ation period. 

E Cases undergoing treatment without actually haring been bitten 
dling positive or suspected rabid animals). 


TABLE 3 

GnoonAriitCAi- DisTninmnoK op Patihsts TnEArnn 


rA3tj«T!rjs 

15:3 

1P30 

Allen 

2 

0 

A«'umpl}on .. .. . 

2 

21 

Arcenrion ...... . 

15 

<*« 

c> 

Avo> flics .... 

7 

1 

Concordia 

1 

0 

Evanechne 

2 

0 

IbfriB ... . . . . 

1 

0 

IVrville .. 

1 

0 

.... 

45 

50 

La roureSie . .... 

1 

3 

Orleans 

59S 

37S 

PPqur'j'iee ...... 

1 

0 

Poitste Coupee . . 

0 

2 

St. Bernard. ..... 

17 

0 

ClnrlC'^ 

16 

1 

Ft, nepaj. 

3 

0 

St Jf.tnt-* 

9 

0 

fit John the Baptiste 

23 

1 

St. Ts..m:rany . 

3 

6 

Tj'nrinpah')'. . 

4 

0 

Te.’'T<.!inr-r** 

2 

l‘ 

Wft.'-lJngtc.n 

2 

0 

Vr, Baton Ronre 

2 

0 


766 

407 


Tf'ble 1 necordri the treated ca*«cs in each category’' together 
avirii the tyjKiS of injurj* and death. Table 2 indicates the age of 
tn atc<i a-Acs; table 3, their geographical distribution in lA)ui.slann. 
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TABLE 4 


Time ELAPSI^•G Bettteex Injert or Exposere and Beginning Treatment 


1929 

i 

1930 

Days 

Patients | 

Days 

Patients 

1 

215 

Same 

8 

2 

92 

1 

88 

3 

79 

2 

69 

4 

56 

3 

54 

5 

53 

4 1 

36 

6 

5S 

0 

20 

7 1 

44 

6 

20 

8 

48 

7 

39 

9 

23 

8 

24 

10 

24 

9 

24 

11 

14 

10 

11 

12 

7 

11 

9 

13 

12 

12 

18 

14 

11 

13 

7 

16 

2 

14 

9 

IS 

2 

15 

5 

19 

1 

16 

5 

20 

1 

17 

5 

21 

5 

18 

! 1 

22 

6 

22 

1 1 

23 

4 

25 

1 

24 

2 

27 

10 

25 

1 

28 

1 

30 

3 

30 

1 

31 

1 

45 

1 

34 

1 


! 

53 

1 


i 

1 


TABLE 5 

ClRCEMSTANCES OF InJUET AND LoCAL TREATMENT 



1929 

1930 

Injury inflicted through clothing 

189 

118 

Injurv inflicted to bare skin 

374 

201 

Tetanus anti-toxin^ nitric acid cauterization to site of 
injury 

386 

203 

Iodine applied to site of injurv 

43 

14 

No local treatment 

134 

102 
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Table 4 gives the tiiBC elapsing before injury or exposure and 
heemning of treatment. Table 5 indicates the number of injured 
patients that received local treatment before antirabic vaccination 
and %vhethor injury was inflicted through the clothing or to the 
bare skin. 

POST VACCIX.IL nnStUvTS AX1> C0MPLIC.\T10XS 

One patient, .‘••even j'ears old, died of rabie.s forty-one da\-s after 
completion of treatment. He had been severely injured about 
the face by a ])roven rabid dog and treatment wa.s begim fourteen 
hours after injury'. Xo post vaccinal paralysis was encountered. 

Local reactions at tlic site of inoculation, usually beginning 
after the sixth or seventh injection and appearing ^\^th from 
one to ten injections thereafter were noted in S per cent of cases. 
In two cases a disagreeable, generalized, urticarial-like rash, 
pcrsi'ting for two or three days and coming on carh' during 
treatment, wn.s noted. 



DEGEKERATIVE LESIONS OF THE APPENDIX (AP- 
PENDICOSIS) HITHERTO LDs'DIFFERENTIATED 
FRO]M APPENDICITIS 

BERNHARD STEINBERG 

From the Lahoralorier nnd the Department for Medical Research, Toledo Hospital, 

Toledo, Ohio 

Dining the routine examination of appendices removed at oper- 
ation certain abnormal changes ivere observed in some which ordi- 
narily are classified by the pathologist as normal although the 
clinician obsen*ed in the patient, signs and symptoms which 
were relieved bj' appendectomy. These observations prompted 
a sj'stematic stud}* of 1500 surgically removed appendices. 
The study included the correlation in a selected nmnber of cases 
of the clinical histoiy, the pathologic findings, the bacteriological 
e.xamination of the appendicial contents and a follow up of the 
patients' condition a year or more after the appendectomj'. 
The present report concerns itself with the conclusions derived 
from the correlations betv.'een the clinical manifestations and 
the pathologic changes. 

PATHOLOGY OF RETROGRESSn'E AND DEGEXERATI\'E LESIONS OF 

THE APPENDIX 

As a result of this study, a group of appendices in which inflam- 
mation played no part in the pathological picture was differen- 
tiated. The abnormal changes were retrogressive and degenera- 
tive in character and terminated in death of tissue. The term 
appendicosis is proposed to designate the pathologic changes in 
these appendices. Two tj-pes of appendicosis were distinguished. 
The one e.ssentially retrogressive in nature is characterized bj' a 
diminished width of the mucosal layer of the organ, a compression 
of l3'mph follicles, a general decrease in the number of mucosal 
cells and an increase in fibroblasts. Frequenth', the usual lining 
columnar cells are replaced either bj' cuboidal or flat epithelial 

3.39 
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rf-U', 'Ilu' niu-f'ulnri'-- may participrtto in the general diminution 
of tie- \unth of the organ. The lumen of the organ i-? dilated and 
asm'"-t iiA-ariably contain^ large amounts of fecal material. 
tt.T-i'-inaally. pioximal to the dilated part of the organ there 1*^ 
aarrov.iag or complete .'■tenod*: of the lumen. For thi^ type of 
.ayspendicod-' the tenn pie-^suie ntrojihy i< yrropo^'d. It i« the 
h«*li<'f of the writer that the y^te^^iue atroyihy type of appendieo^is 
i' due to the failure of the appendix to properly expel the fecal 
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^ cotr.presfied i J 
' l^Piph ' /J' 


icljicie. ' 


<1 
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e" 
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c empress e d ^ 
mucosa "“7T^v> 
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I ! \i'i i M» o-S'. .Xiaoi’ir^ Tin, (No. .'52 Me 

n ! i’ it !. {> dsl I'r^i 'I hf tnufU'T !«. oviijin "oj. 'flit' lv!n{)!i fnllif'Io'- arc 
L -ii't fr .w.i I’ifrc o 1 ihininutio!) of the luuco-al cellular 


co.atrnt' y, hieh e(tntinu*‘ to n'-ouniulate and ro'-ult eventually in 
*'!< f'''!npn*'"'i'*n of the val! of the nrg.'iii. fScf* Jig. I,i 

1 hr 'iC(,nd typo of ajiyjondico'i'- j'- degenerative in elmracter 
.‘.'■ui i' di-tmgui'hod hy the tendi-nry to formation of ero'-iom. 
A 'to ‘li of the lining e*-]!- and the muco'-.'i i~ <ie>troyed 

.'.tel ft ;ih, '< d 4-ith' r hy hlood in ledon*' of recetit origin and 
!-y n c, >. tij- hy connee’iji e ti-^ue in |('-ion'. of hnjgf'r dnration. 
T!- t oe:-.;!' fo querttly exf.-rni thiough tlie entire wirlth of tlic 
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mucosa to the submucosa. The erosions may be single or multi- 
ple. In comparativeh' old lesions the eroded area is surrounded 
by free and phagocy tosed hemoglobm particles. K ot inf requentl\% 
the same appendix may show, in other places, evidences of pressure 
atroph}'. The lymph follicles are usualh' h;\*perplastic with large 
and active gemiinal centers especially in early lesions. There is 



Fig. 2 . Appexdicosip, Ero-iox Type (Xo. -32 Microtess\r) 

In one place there is destruction of the greater part of mucosa and the defect 
i= filled with material which under higher magnification is demonstrable as blood. 
The mucosa on either side of the defect contain^ hyperplastic lymph follicle.':. 

frequently an increase of eosinophiles and large mononuclears 
in the mucosa surrounding the ero.sion. The tubular glands 
show moderate secretorj- activity. The lumen in the location of 
the eroded area may be veiy narrow but is occa.sionally wide. 
The erosion is most frequentlj* located at the base of a ci^tqit. 
Erosion tj-pe of appendicosis is the term proposed for this foim of 
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appendicial lesion. It is my opinion that the erosion t^-pe of 
appendicosis is produced b 3 ' sharp particles of feces and the lack 
of an inflammatorj' reaction is due either to absence of bacteria or 
pre=ence of avirulent organisms. (See figs. 2 and 3.) 

PATHOLOGY OF IKFLAStMATOHY LESIONS OF THE APPEN'DEX 

The etiolog}- of appendicitis has been a topic of controversy" and 
speculation since the days of Melier (1827), Fitz (1886) and 






I'lG 3. -A-itekdicosi". Erosion Type (No. 32 Microte^syb) 

Tliere is destruction of the entire mucosa and submucosa in one area. Tlie 
base of the defect consL'ts of heanly «tained connective tissue and the defect 
is fil!c-d ■with fecal material. The mucosa on each side of the erosion shoi's 
h}p«rpla=ia of the h-mph follicles as contrasted with the follicle^ of the mucosa 
on the opposite side of the ero=ion. 

Fotvier (1894) and remains in the same status today'. There are 
two schools of thought regarding the cau.=e of appendicitis. One 
1= .‘sponsored by Ro^enow- who is of the belief that bacteria are 
carried by the blood to appendicial blood vessels where they lodge 
and .':et up an inflammation. The cause of the other school is 
espoused among others b\' Warren’ who finds no justification in 
the belief of the hemotogenous embolic etiology of appendicitis. 
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It is the general consensus of opinion that the disease is produced 
ordinarily from an injuiy to the mucosa and a consequent inva- 
sion of virulent bacteria. The hemotogenous embolic route, 
if a fact, is of rare occurrence. Observations made in this studj’- 
apparently bear out the conception of mucosal injury and bacte- 
rial invasion from the lumen of the organ. 

The initial type of lesion noticed in this study was a small 
ulceration of the mucosa. The lining cells were destroyed and a 
small area of the mucosa infiltrated by pcljunorphonuclears. 
The ulceration may extend throu^ part of the mucosa or to the 
submucosa. The ulcer ma}- be smgle without presence of any 
further evidences of inflammation elsewhere in the organ. This 
was verified by an examination of longitudinal sections of the 
entire appendix. Occasionally, the ulcers were multiple. It is 
assumed bj^ the writer that the mucosal ulcer constitutes the site 
of the primarj’- injul 3 ^ The ulcer may heal with consequent 
fibrosis or the inflammation may extend to the entire mucosa or 
the whole wall of the appendix. The term appendicitis as intro- 
duced by Reginald Fits admirably fits this type of appendicial 
disease. For a clearer pathological differentiation I am proposing 
the foliowmg tvqies of appendicitis: (1) mucosal ulcer tjqje in 
which single or multiple ulcerations of part or the whole width of 
the mucosa are present, (2) mucosal appendicitis, consisting of a 
diffuse polymorphonuclear infiltration of the entire mucosa with 
or without the presence of demonstrable ulcers, (3) diffuse ap- 
pendicitis in which the entire appendicial wall is infiltrated by 
poljTnorphonuclears and other inflammatory cells, (4) gangrenous 
appendicitis, with or wdthout perforation, where in addition to the 
diffuse appendicial lesion, there are areas of necrosis which if 
extendmg thi'ough the entire width of the organ constitute a 
perforation. 

APPENDICIAL CONCRETIONS AND FIBROSIS 

Appendicial concretions commonly referred to as fecaliths have 
been described by many observers. The composition of these 
concretions has been a subject of much controversy’'. It is gener- 
ally accepted at the present that the concretions consist princi- 
pally of hard fecal material wdth an occasional central core of some 
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foreign bodj*. When concretions are found in the lumen of tiie 
appendix following an appendicial attack the mucosa usuall}' 
shows areas of hemorrhage. The lining epithelimn in the location 
of the concretion maj’’ be cuboidal or flat in type. There is not 
infrequentl}’ free blood in the lumen. Associated with the con- 
cretion may be found any tj-pe of appendicosis or appendicitis. 
Dilatation of the lumen with presence of blood in the mucosa 
without a mucosal erosion usually indicates that a concretion has 
been present but was expelled. The term appendolithiasis is 
proposed for those conditions in which a firm mass of anj’- com- 
position is found in the lumen of the appendix. 

There are two ^dews regarding fibrosis of the appendix. One 
holds that the fibrosis is a senile change, the other that an inflam- 
matory reaction always precedes fibrosis. From this study, it is 
the \’iew of the author that fibrosis of the appendix follows most 
frequently the mucosal erosion type of appendicosis and less 
frequently the mucosal ulcer tj-pe of appendicitis. It is not 
within the scope of this paper to enter into various reasons for 
this ^dew. The fibrosis obser\*ed was either focal or diffuse in 
tjpe. The focal type is frequently present at the tip of the organ 
but may involve any part of the appendix wdth connective tissue 
replacement of the mucosa and lumen. Occasional!}'’ there is ste- 
nosis of apart of the lumen with dilatation of the distal or proximal 
portions. In the diffuse type, the entire appendicial mucosa and 
lumen are replaced by connective tissue. The terms appendicial 
fibrosis, focal and diffuse types are proposed for these conditions. 

Pathologic classification of degenerative and inflammatory diseases of the 

appendix 

1. Appendicosis 

a. Mucosal erosion tj^je. 

b. Pressure atrophy tj'pe. 

2. Appendicitis 

a. Jvlocosal ulcer tj'pe. 

fa. lilucosal appendicitis. 

c. Diffuse appendicitis. 

d. Gangrenous appendicitis with or without perforation. 

3. Appendolithiasis 

4. Apendicial fibrosis 

a. Focal tj'pe. 

fa. Diffuse tj'pe. 
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CLINICAL ZaANIFESTATIONS OF APPENDICOSIS* 

With the pathological classification established, a number of 
clinical histories were distributed under each of the classifications 
for correlation- It was found that no clinical differentiation could 
be made between the mucosal erosion and pressure atrophy t 3 T)es, 
onl}'- the diagnosis of appendieosis could be established. Appen- 
dicosis occurred as acute or intermittent attacks extending over 
weeks, months, or years. One group had continuous sj^mptoms 
over long periods. The clinician's diagnosis of the cases shoving 
these prolonged clinical manifestations was that of chronic ap- 
pendicitis. There has been considerable controversy regarding 
this term. Pathologists are practicallj’ in imanimity in denying 
the presence of such a condition. Aschoffs explained the presence 
of clinical manifestations over long periods bj’' repeated attacks of 
appendicitis- However, this studj' reveals that recurrent attacks 
of an inflammatory^ disease of the appendix (appendicitis) is not 
common and that the chronic appendicitis of the clinician is 
appendieosis of either tj’pe or the combined types. 

In appendieosis pain was usually dull in character. In patients 
who had attacks of sharp pain, appendieial concretions were 
found. There was sometimes slight nausea during the attack. 
Vomiting occurred very infrequently. There was usually slight 
to moderate tenderness on deep palpation over the right iliac 
fossa but rigidity and muscle spasm were absent. There was no 
fever, the temperature never being found over 99.2°F- The total 
number of peripheral leucocytes was usually between 8,000 and 
9,000 and only occasionally^ rose to between 10,000 and 11,000. 
If the appendieosis was intermittent or continuous, patients com- 
plained of a more or less continuous abdominal discomfort. 
There was frequent constipation, lassitude and an indefinite 
general indisposition. 

The clinical picture of a true inflammation of the appendix is so 
clear cut in the mind of the clinician that it is unnecessary* to 
reiterate the various manifestations. From this study* it is the 

^ I am greatly indebted to Dr. W. Stevenson for compilmg many of the 
clinical histories. 
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belief of the author that one cannot make a distinct clinical differ- 
entiation of mucosal ulcer, mucosal or diffuse appendicitis. 
The clinical manifestations of appendicitis are presented here 
only as a contrast to those of appendicosis. In appendicitis the 
pain is usually' colickj’', or sharp in the presence of a concretion. 
There is nausea and vomiting. The abdomen over the right iliac 
fossa is tender to pressure and there is rigiditj’- and spasm. The 
temperature is slightly elevated and the peripheral total white 
count is increased, varying between 12,000 and 40,000. In 
mucosal ulcer tj^pes, the S 3 anptoms and signs are generallj^ milder 
in character but mucosal or diffuse appendicitis may simulate 
the former t 3 T)e. Much has been written in regard to recognition 
of gangrenous appendicitis with perforation and the author has 
little to add to this phase of the subject. 

Clinical classification of degenerative and inflammatory diseases of appendix 

1. Appendicosis 

2. Appendicitis 

a. Mucosal ulcer type (questionable of clinical diagnosis). 

b. Diffuse type. 

c. Gangrenous nitb perforation. 

3. Appendolithiasis (clinical diagnosis presumptive only) 

SIJM3IARY 

A retrogressive and degenerative lesion of the appendix is 
differentiated patholo^cally and clinically. A set of signs and 
symptoms which had been included xmder the term appendicitis 
are differentiated and are ascribed to a pathological entity which 
is termed appendicosis. A new pathological and clinical classi- 
fication of the inflammatory and degenerative diseases of the 
appendix is proposed. 

REFERENCES 

(1) Aschoff, Ludwig: tjber Chronische Appendicitis. Med. IGin., 24: 1660. 

192S. 

(2) Rosenow, E. C.: The bncteriologj' of appendicitis and its production by 

intravenous injection of streptococci and colon bacilli. Jour. Inf. 
Dis., 16: 240-26S. 1915. 

(3) tVARnEX, Shields: Etiologj- of acute appendicitis. Amer. Jour. Path., 1: 

211-246. 1925. 



EDITORIAL 

Which Test fob Syphilis? 

For a quarter of a century the Wassermann reaction has held 
sway as the most valuable single laborator}’- procedure for the 
diagnosis of sj^philis in aU of its many phases. That it is stiU of 
value and the standard b 3 ’' which other tests are judged none will 
gainsa 5 L However, the many modifications, and the hundreds 
of “comparative studies” that have been reported have long since 
shown the nonspecific nature of the reaction, and the fallacy of 
pinning one's faith to an 3 ’- one technic. In the last few 3 ’'ears 
interesting and favorable reports have been received on various 
precipitation tests, or preferabty, flocculation tests, as the aggre- 
gated material that becomes visible in a positive test is not a pre- 
cipitate from a true solution. From Europe has come the technic 
of Sachs-Georgi, Vemes, and Meinecke. But investigators in 
this countr 3 ’- are more interested in the Kline, Kahn and Hinton 
tests. These methods are rapidi 3 ’' gaining in favor also in Europe. 
The advocates of each test have written voluminously of their com- 
parisons with other methods, ail lauding their favorite and basing 
their conclusions on percentages of agreement, which vary from 70 
to 95 per cent, depending on which and how many tests are com- 
pared, Let it be admitted that these are all good tests, but that 
none is infallible. Wh 3 '' not use them all? With 13 cc. of blood, 
the Kline, Kahn, Hinton and Kolmer tests can all be performed, 
and the comparison of the results will be of value to the syphilol- 
ogist, often in those instances in which there is lack of agreement 
in the results. 

The foUovfing routine is very useful in effecting a saving both in 
time and materials. For the preliminary test, before a diagnosis 
has been made, only 3 cc. of blood are drawn. A Kline test is 
done at once, using the very sensitive antigen. A negative result 
with this test, if there is not a history of S3’philis, can be taken as 
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sufficiently final, and further tests need not be done. If the Kline 
test is positive in anj^ degree, a Kahn test can then be done for 
confirmation. If this is negative, the clinician must decide 
whether he wishes further investigation. If the history suggests 
SA'philis, or if both of the rapid flocculation tests are positive, 13 
cc. of blood are taken for more complete serologic examination. 
The very sensitive micromethod of Kline and the Kahn test are 
again done, and a Hinton test is also set up. The last-named 
test requires careful technic, and overnight incubation in an 
accurately controlled water-bath. The reactions with this test 
are all that are claimed bj’’ the ori^ator: they are easily read, 
are highly accurate, and are persistently positive after treatment 
and in cases of cerebrospinal sj’philis, when other tests on the 
blood have become negative. Then the old standby, the Kolmer 
modification, is also set up. The results of aU four of these tests 
are then reported the next day, and the clmician finds his con- 
firmation of his general examination in the agreement, or even in 
the disagreement, of the results. 


A. H. Saxfobd. 



yBWS AND NOTICRS 

Clinical pathologists will be interested in an article b 3 " W. J. 
Bell, Deputy jMinister of Health of Ontario, on the State's relation 
to the practice of medicine, which appeared in the Texas State 
Journal of Medicine, July, 1930. Dr. Bell takes issue with 
an 3 'one who suggests that preventive medicine is a function of the 
State and therapeutic medicine is a function of the private ph 3 "si- 
cian, claiming that no dehnite line of demarcation can be property 
drawn. State medicine, in his opinion, should be based on 
whether the whole community is involved in the solution of the 
medical problem. He admits that for purposes of propaganda 
the State may well introduce a measure for public health into a 
community but after that the matter should rest with the private 
ph 3 ^sician. 

Two groups of patients, however, must be cared for by the 
State: (1) Those who are imable to afford medical treatment and 
(2) those pioneers in a sparsely settled area. However, the 
medical care of these groups should not slip from the con- 
trol of the organized medical group and the %State should em- 
ploy the medical profession either individually or collectively 
to render this service. After setting up these rules, Dr. Bell 
things that the laboratory branch of medicine should be operated 
b 3 ’' the State and that for the present the outstanding need is more 
accurate and modem facilities for diagnosis throughout the med- 
ical profession. He states ‘dt is not to be expected that the prac- 
ticing physician, especiali 3 ' the bu^’’ general practitioner, will be 
conversant with the techmque employed in these various labora- 
tory procedures and will be able to perform the tests.'’ He sug- 
gesfe that the State pro^dde at suitable locations a staff for a 
clinical laborator 3 '' center and sufficient number of fully qualified 
ph3rsicians, techmcail 3 ' trained and with suitable assistants, and 
that the initial cost of equipment and housing should be borne 
b}' the local community and that the annual maintenance charges 
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be bome by the central Government and that a minimal charge be 
made for laboratory services. Ser\’ice should be rendered only 
upon written request signed by a phj^sician and reports should be 
deUvered to him, the laboratorj’- in no way assuming direct 
responsibiUty for the patient. 

The effect of such a scheme is obviousl}’- to place the State in 
competition with private laboratories and even to do away with 
such laboratories. It would to some extent reduce the need for 
laboratories in hospitals, although Dr. Bell would carefully guard 
the interests of the private practicing physician or surgeon. 
Many clinical pathologists will see in this plan a serious menace to 
the development of the chnical laboratory, yet the definiteness of 
the scheme and the fact that to some degree it aheady exists will 
warrant its thorough discussion. 

Announcement has just been received of the opening, October 
1931, of Louisiana State University’s Medical Center in New 
Orleans, to be domiciled in its own quarters. Included in the new 
Medical Center is Charity Hospital. 

Attention of Clinical Pathologists is directed to a letter and 
blank form, “Sun’^ey of Laboratories,” which was sent out by the 
Secretarj’^ of the Council on Medical Education and Hospitals of 
the American Medical Association, imder date of May 22. 

This commumcation indicates that the list of pathologists con- 
ducting approved clinical laboratory service which was heretofore 
limited to those who were conducting independent laboratories, 
is now to be extended to all physicians specializing in clinical 
pathologj’’ and conducting clinical pathology laboratorj’^ sendee 
whether connected with a hospital or not. Attention is directed 
to the fact that the American Medical Association has published 
in a recent issue of the Journal the essentials of an approved clini- 
cal laboratory, yet the list of such laboratories as published is a 
list of pathologists and not of laboratories, the inference being 
that those pathologists are conducting approved laboratories. 
One finds, however, that an approved laboratory must be prepared 
to render sendee in five different and rather widely separate fields 
of medicine. 
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It is quite conceivable that a pathologist might meet with the 
whole-hearted approval of any examining board, but that he might 
not be conducting a laboratory w’hich is prepared to give ser\dce 
in more than one or tv'O of these general fields. This usually is 
true in large institutions where the verj’' nature of the work 
demands that several men be emploj'ed to render adequate ser\dce 
in aU of the branches of laboratorj' work. The laboratories there- 
fore taken as a whole may be quite satisfactorj' or even superior, 
but under the manner of listing by the American Medical Associa- 
tion would not properly be listed. 

For this reason it is suggested that instead of printing a fist of 
pathologists, a list of approved laboratories he published and 
the names of those in charge of these laboratories be listed after 
that of the laborator}^. In this way it will be possible to list as a 
unit the laboratories of a hospital or large institution which maj’- 
represent the combined group of laboratories being supen.dsed by 
a number of different pathologists. 

It would seem that this would be the only safe way of proceed- 
ing, else the American Medical Association will find itself in the 
position of classifjdng pathologists as to their relative professional 
standing. 

It is suggested that an expression of opinion on this subject be 
made directly to the Secretary of the Council on Medical Educa- 
tion and Hospitals. 




BOOK REWBWS 


Clinical Diagnosis hy Lahoraiory Methods. Seventh, edition. 

By J. C. Todo and A, H, Sanford. Pp. 765. 1931. Phila- 
delphia, W. B. Saunders Co. S6.00. 

Many new features have been added to the revised seventh 
edition of this well known book. The greater niunber of refer- 
ences to the literature will serve as an incentive to the medical stu- 
dent to brouse around and to study more deeply the problems 
which are of special interest to him. This wider readmg often 
correlates the experimental work with the practical, opening new 
avenues of interest and giving to the student the fundamental 
principles of the laboratory test as well as the actual procedure, 
making the test become something more than routine. 

A careful reading of the text indicates that this edition includes 
many improved methods in all branches of laboratory diagnosis, 
especially in blood chemistry and bacteriology. The electrolytic 
Gutzeit test for detecting arsenic and FairhaU’s method for lead 
in the urine are two additions to the subject of urinalysis. Hema- 
tology is enriched by including a more elaborate discussion of car- 
bon monoxide hemoglobin giving the technic of Katayama’s test, 
and a brief description of new methods for estimating the hemo- 
globin content of the blood. K modified method for determining 
volume index is also added. The discussion of isohemagglutina- 
tion, including subgroups, diagrams, and the bearing on medical 
legal cases is more detailed than in earlier editions. 

The chapter on chemical examination of the blood contains the 
greatest number of important changes and additions in the text. 
A reference to Sander’s work on preservation of blood for chemical 
analysis and the formula for preparing the preservative is an aid to 
the chemist. The grouping of the tests for non-protein nitrogen, 
urea, creatinin, and uric acid is more logical and less confusing 
than that found in earlier editions, and several new methods have 
been added. There is an interesting reference to capillarj^ micros- 
copy with photographs of capillaries in Raynaud’s disease. The 
Aschheim-Zondek test for pregnancy and the Friedman modi- 
fication are valuable in view of the importance and reliability of 
the test. 
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Protozoan ParasUisjn of the Alimentary Tract. Bj’- Kexketh INI. 

Lynch. Pp. x^dii + 258. 1930. New York, The Macraiilan 

Co. $3.75. 

The author clearlj’’ points out in the introduction that the book 
is intended for the medical man who is not too concerned about 
the details of protozoology but has to care for sick people who 
harbor one or more protozoan parasite, and for the protozoologist 
who seeks a connecting link between his science and medicine. 
It is not intended that the biologist or the protozoologist will use 
it as a reference book. 

In the fulfillment of his purpose the author has succeeded, for 
the book is a nmning accoimt of the pathology, diagnosis and 
treatment of intestinal protozoa and deals onl 3 ’' superficially with 
the details of morpholog 3 % life historj’- and biology of the various 
species. 

For the identification of amoebas the author insists on the study 
of cj’-sts after pointing out that E. histolytica has four nuclei and 
E. coli eight. He states, “this simple mathematical proposition, 
so diflScult to get across to medical laboratorians, is the most impor- 
tant thing in the diagnosis of amoebiasis, it is the sole conclusive 
point ia the chronic case, practically considered.” 

This is a statement with which many will disagree and on 
perfectty sound ground. The structure of the nucleus is far more 
important than the nmnber of daughter nuclei and therefore if 
C 3 ’sts are to be used for identification, nothing short of iron-hema- 
toxj'lin staining is final. 

On the whole the author’s %’iews on the role of protozoa in the 
cause of disease are consen'ative and he does not agree with cer- 
tain enthusiasts who are aU too eager to place upon the delicate 
shoulders of anj' protozoan the cause of any symptoms or illness 
of a given patient. His discussions on treatment are also conser- 
vative but summarize the best knowledge on the subject. 

The book shows careful topograph^*, the illustrations are cer- 
tainl}'’ excellent and it is recommended to aU interested or con- 
cerned with these protozoan parasites, for the frank discussion of 
the subject bj* Dr. Lynch will do everybodj'^ good even if the 
reader does not agree with all the author’s conclusions. 



THE PRINCIPLES OF VACCINE THEPiAPY* 

JOHN A. KOLMER 

From the Research Institute of Cutaneous Medicine of Philadelphia, 
Philadelphia, Pennsylvania 

There is no subject in biologic therapy quite so difficult of evalu- 
ation as vaccine therapy and especially in relation to the treat- 
ment of disease. A re'sdew of the very extensive literature 
accumulated during the past twenty-five years leaves one greatly 
confused and with the impression that the attitude of the physician 
toward vaccine therapy has frequently influenced the results 
reported. In other words some ph3'sicians appear to have secured 
uniformly good therapeutic effects while others have observed poor 
and indifferent results with approximatel}’' similar vaccines and 
technic. This psj’-chological factor apparentlj' exerts an impor- 
tant influence among the laitj’’ in that those who have great faith in 
vaccine therapj’" almost invariablj'' secure better real or imaginary 
therapeutic results than those who have little or no faith in this 
form of treatment. This trust is not infrequent^ justified by the 
confidence instilled by those phj'sicians whose results are much 
superior to the average because thej’^ have superior knowledge of 
methods for preparmg and administering vaccines. 

FIRST PRINCIPLE 

This difference in results and opinions refers almost entirely to 
the use of vaccines in the treatment of disease. In the prevention 
of certain diseases, notablj’’ of smallpox, rabies, typhoid fever, 
anthrax and diphtheria, methods of acth'e immunization have 
jdelded such uniformh' excellent results that there is a remarkable 
unanimity of opinion on the value of vaccine therapj^ constituting 

* Read at a Sj-mposium on Vaccine Therapj* before the Tenth Annual Con- 
vention of the American Society of Clinical Pathologists, Philadelphia, Pennsjd- 
vania, June 7-9, 1931. 
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the first principle namely, that vaccines have 'proven of m(yre value in 
the preveniion than in the treatment of disease. 

SECOND PRINCIPLE 

That vaccines continue to be used in the treatment of disease 
despite the poor technic and abuses committed in their use during 
the past twenty-five years indicates that there must be something 
of real merit in this form of therapy. Within recent years certain 
distinct improvements in the methods of preparing stock and 
autogenous vaccines, with special reference to the utilization of 
the soluble or exogenous products and toxins of micro-organisms 
and the abandomnent of heat for purposes of sterilization, have 
apparently improved the results of the vaccine treatment of some 
diseases as compared with those emplo5’ing the orthodox heat 
killed suspensions so that the second principle is that the method of 
, preparing stock and autogenous vaccines appears to have an impor- 
tant bearing upon their therapeutic value. 

THIRD PRINCIPLE 

The maximum of specific effects in active immunization depends 
to a large extent upon incorporating in the vaccine the important 
organism or organisms of primary" infection rather than those of 
secondary infection and importance. In other words it may make 
little or no difference how much skill and care are exercised in the 
preparation of a vaccine, if the correct and important organism or 
organisms are absent the maximum of specific effects can not be 
obtained. For this reason the first essential for success consists in 
accurate bacteriological diagnosis, not only for the proper selec- 
tion of a stock vaccine but more particularly for the proper prepa- 
ration of an autogenous vaccine. Therefore the matter of success 
or failure in the vaccine treatment of disease rests primarily in the 
hands of the one making the culture with special reference to the 
choice of medimn and the manner or method of securing and cul- 
turing the material. For example, cultures from a discharging 
ear on plain agar may cultivate only staphylococci or diphtheroid 
bacilli of socondarj^ infection and miss entirely a primar}' strepto- 
coccus; or pneumococcus. Under these conditions a vaccine pre- 
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pared with the greatest skill maj- be expected to yield at l^cst only 
some degree of non-specific effect. Ignorance or carelessness in 
these particulars may defeat the purpose of vaccine therapy at the 
very outset and for this reason I believe it may be stated as an 
important third principle that successful vaccine therapy demands 
accurate bacteriological diagnosis and especially the cmploymcaxi of 
proper and acceptable methods for securing the important organism 
of infection for the preparation of axdogcnaus vaccines. 

FOURTH PRINCIPIE 

Owing to the fact that some species of bacteria exist in more or 
less well defined, immunologically specific strains and especially in 
pneumococci, streptococci, meningococci, staphylococci, gono- 
cocci, typhoid bacilli and possibly others, it would appear as a 
fourth principle that well prepared autogenous vaccines arc to be 
preferred to stock vaccines in the treatment of disease. It would also 
appear that stock vaccines for prophylactic immunization should 
be polyvalent whenever evidence indicates the existence of 
iminunologicallj* specific strains. It is true that polyvalent stock 
vaccines may meet this principle for the treatment of disease but 
the fact remains that autogenous vaccines are to be preferred from 
this standpoint and offer the added advantage of freshness of 
preparation with possible greater vaccinogenic aeti^•ity, 

FIFTH PRINCIPLE 

Since available evidence indicates that living bacteria po.sscss 
the greatest degi'ce of antigenic activity, it would appear as a fifth 
principle that, whenever possible, vaccines should be composed of liv- 
ing organisms of reduced or modified virulence or so prepared as to 
approach this state as nearly as possible. For example cowpox vac- 
cination against smallpox still stands as the most ouicient example 
of active immunization because a modified, but fixing, virus is 
employed. Hie same is tnio in Pasteur's original methods for 
vaccination against rabies and anthrax. Indeed, the only hope 
for developing a metliod for immunization against tuberculosis 
would appear to reside in the use of living vaccines of tui^erele 
bariili t)i reduced virulence a«i cmpkn-cd in recent ye.ars by Cal- 
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mette and Guerin. For obvious reasons living vaccines are of 
very limited application but I believe that the piinciple involved is 
well defined. For this reason vaccines should approach this state 
as nearl}’- as possible with the minimum of heat and other techni- 
cal procedures in their preparation. 

SIXTH PRINCIPLE 

Since it would appear that the soluble exogenous products and 
toxins of bacteria rank verj^ high in vaccinogenic acthity, I be- 
lieve that it may be stated as a sixth principle that these toxins 
with or without modification should be ahoays incorporated or used 
whenever possible in the preparation of vaccines. As examples may 
be mentioned the notable success of vaccination against diph- 
theria with toxin-antitoxin and toxoid as well as the measure of 
success attending vaccination against scarlet fever nuth the toxin 
of Streptococcus scarlatinae and the greatly improved results in the 
treatment of staphjdococcus infections with the toxins of Staphy- 
lococcus axireus commonly designated as “filtrates.” Furthermore 
it is well known that the soluble toxins act as the most antigenic 
agents in the immunization of horses as shorni by the success 
attending the preparation of antito.xins for diphtheria, tetanus, 
gangrene, scarlet fever, botulinus, and so forth. Since it would 
appear that the majority of pathogenic organisms are apparently 
capable of producing some amounts of soluble toxins in fluid cul- 
ture media of proper hydrogen ion concentration and preparation, 
it would appear that methods of preparing vaccines should be 
changed to permit the inclusion of as much to.xin as possible. 

SEVENTH PRINCIPLE 

From this standpoint heat should be used less frequently or 
abandoned in the sterilization of vaccines and especially in the 
preparation of staphylococcal vaccines and others in which the 
toxins are thermolabile. Sterilization with chemical agents like 
tricresol or phenol appears to produce less destruction of these 
verj' desirable vaccinogenic agents so that it may be stated 
.ns a .seventh principle that in general terms the sterilization 
of vaccines icith chemical agents or sterilization by filtration are 
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to he pr^erred to sterilization by heat. The method to be 
employed depends upon the source and nature of the toxin; for 
example, both heat and chemical agents destroy staphylococcal 
toxins so that these vaccines are best prepared bj’’ filtration alone 
whereas the vaccinogenic activity of other toxins converted into 
toxoids by chemical agents appears to be maintained in some 
degi’ee as in the case of the toxoid of diphtheria toxin. Possibly 
the best type of vaccine to be emploj’ed in the prophylaxis and 
treatment of disease is that incorporating the soluble toxins along 
with chemically killed organisms although in the case of diphtheria 
the toxin alone ma3’' be employed because it so nearl}’- constitutes 
the sole pathogenic agent in the production of this disease. 

For several j’^eam I have emploj'ed vaccines of this kind which 
may be prepared by cultivating the organism in a suitable broth 
medium for five days followed bj’’ sterilization with tricresol and 
dilution to the desired numerical strength. In the preparation of 
staphylococcal vaccines however, in which the action of chemical 
agents upon toxins is to be avoided, the culture is filtered through 
a sterile Berkefeld filter and the desired number of separate^ pre- 
pai-ed, chemicallj’- killed cocci are added to the filtrate. 

Since toxins tend to deteriorate, freshlj'^ prepared autogenous 
vaccines are likelj^ to be more vaccinogenic than stock vaccines of 
vaiying age kept at varj^ing temperatures. Furthermore since in- 
flammatory exudates hke bronchial secretions are likelj’ to contain 
soluble toxins, it is to be expected that vaccines composed of the 
sterile filtrates of such exudates maj* possess definite vaccinogenic 
and therapeutic value as indicated* b}* the reports of Eiman and 
othei-s. 

EIGHTH PRINCIPLE 

From the standpoint of prophjdactic immunization it would 
appear that results are very largel}’' dependent upon the produc- 
tion of specific antibodies whereas in the treatment of disease 
certain non-specific effects of therapeutic value maj- develop so 
that it maj' be stated as an eighth principle that prophylactic 
immunization is largely dependent upon specific antibody production 
requiring varying periods of time for the production of adequate 
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a7noimts of antibodies whereas in therapeutic imniunizaticm a part of 
the effect may be more immediate and due in part to non-specific 
agencies produced by the proteins of the bacteria and culture mednim. 

NINTH PRINCIPLE 

But beyond reasonable doubt the maximal beneficial results 
possible in prophylactic and therapeutic immunization would 
appear to be due to antibody production and in this connection 
the route of administration, dosage and intervals between injec- 
tions are of importance, especially in the vaccine treatment of dis- 
ease, and possibl}’’ account in part at least for the widely varjung 
results attending vaccine therapy. 

From this standpoint the value of the skin as an immunological 
organ of importance in relation to antibody production commands 
more attention at present than hitherto and I am disposed to state 
as a ninth principle that the intracutaneous injection of vaccines is of 
more prophylactic and therapeutic value than subcutaneous injec- 
tions. At least certain studies by Tuft and others have indicated 
that more antibodj" is produced b}-- tlie former route of administra- 
tion although the doses must be smaller, but the larger local reac- 
tions may constitute an objection to this route of administration, 
I believe however, that we do well to use intracutaneous injec- 
tions more frequently than is customary, especially in the treat- 
ment of disease. Indeed present and future investigations may 
show that a particular route of administration may be required for 
secuiing the maximal vaccinogenic effects of certain bacteria, the 
immunizing capacity of pneumococci bj' oral administration being 
an e.xample as shown by the recent studies of Ross. 

TENTH PRINCIPLE 

In this connection Besredka’s method of immunization by the 
local or topical application of %'accines commands a good deal of 
attention from the standpoint of utilizing the possible antibodj’’ 
producing capacity of the tissues, skin and mucous membranes to 
a greater extent than is the case when vaccines are given subcu- 
taneously or intramuscularly at a distant focus and on the assump- 
tion that antibodies will be produced and convejnd to the infected 
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tissues bj*- way of the blood or Ijunph. It is true, however, that 
the results reported from the use of Besredka's “anthirus'’ or 
vaccine bj’' local application may be due to the presence of bac- 
teriophage in the filtrates although I believe that the possibility 
of therapeutic effects from the local production of antibody is 
possibb' more important than the possible destruction of micro- 
organisms by bacteriophage, especially if the matter of concen- 
tration of the latter is of prime importance as indicated by the 
recent investigations of Krueger and Northrup. 

On the other hand, it would appear that the maximal degree of 
non-specific effects from vaccines is elicited by intravenous injec- 
tion in small doses and that second in efficiency is the intramus- 
cular or subcutaneous injection of relativety large doses. F or this 
reason the non-specific protein treatment of disease with stock or 
autogenous vaccines is best carried out b}* the intravenous route 
of administration so that it would appear as a fairly well defined 
tenth principle that the route of administration and dosage of vaccines 
have some hearing upon the results and these shoidd be selected 
according to the indications and requirements of individual cases. 

It is difficult to furnish definite directions for the administration 
of vaccines by inexperienced physicians, which constitutes a rea- 
son for no small part of the widelj’- varj’ing results observed by 
physicians in the practice of vaccine therapy and properlj’' ac- 
counts for the growing custom of entrusting vaccine therap3' to 
those specializing in this field of therapeutic science. 

ELE'\'ENTH PRINCIPLE 

There is still such a wide diversity of opinion on the value of 
vaccines in the treatment of acute bacterial infections that it 
appears impossible to evolve at present a principle on this phase of 
the subject. That the administration of a small dose of vaccine 
materially adds to the burden of toxemia in acute infections can 
be excluded as a possibility of importance and constitutes an 
objection of little or no weight. But that the administration of a 
vaccine in acute infections may result in an over-stimulation of 
immunological defense is a matter of more importance. Whether 
the usual assumption that an indhidual with an acute infection is 
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undergoing as much immunological stimulation as can be borne 
or is safe is, however, open to question because of the possibility 
and probability that antibodies are produced by the tissues 
directly involved in infection and that the administration of a vac- 
cine maj' bring into play the immunizing capacities of tissues not 
otherwise materia% involved in antibody production. 

hly clinical experience has taught me that the administration of 
small doses of vaccine is frequently of value in the treatment of 
some acute infections even including the surgical septicemias, so 
that I believe it may be stated as an eleventh principle that vacdne 
therapy ie sometimes of value as pari of the treatment of acute infec- 
tions. 

TU’ELFTH PRrN*CIPl.E 

Vaccines probably have their widest field of application in the 
treatment of chronic infections where the stimulation of antibodies 
or the production of fever, leukocytosis and other non-specific 
effects are likely to be of particular value. However, opinion of 
their value in such cases is subject to great variation and a wide 
impression prevails that vaccine therapy has not by anj’^ means 
fulfilled original expectations and that the results reported by 
enthusiasts can not be generally ^'erified or duplicated. So 
man}' factors of importance are involved from the method of mak- 
ing the culture for bacteriological diagnosis and securing the right 
organism or organisms for the preparation of vaccines to the 
method of preparing and administering them, that it is well to 
keep an open mind on the subject and pay more attention to ways 
and means for detecting the reasons and sources of success and fail- 
ure with proper measures for correcting the latter. Therefore I 
believe it may be stated as a twelfth and final principle that 
vaccines in the treatment of some chronic diseases have met with a 
measure of success and are worthy of further use especially hy those 
possessing special skill and experience and with due regard for im- 
portant technical details involving their preparation and administra- 
tion. 

SUMMARY 

In conclusion, these twelve principles may be summarized as fol- 
lows with the hope that they may arouse renewed interest in vac- 



PRINCIPLES OF VACCINE THERAPY 


363 


cine therap 3 ' and on the assumption that thej* reflect in a general 
manner the present status of this important subject: 

1. Vaccines have proven of more value in the prevention than 
in the treatment of disease. 

2 . Methods of preparation of stock and autogenous vaccines 
appear to have an important bearing upon their therapeutic value. 

3. Successful vaccine therapy demands accurate bacteriological 
diagnosis, especiaUj’ the emplojunent of proper and acceptable 
methods for securing the important organisms of infection for the 
preparation of autogenous vaccines. 

4. Well prepared autogenous vaccines are to be preferred to 
stock vaccines in the treatment of disease. 

5. Whenever possible vaccines should be composed of living 
organisms of reduced or modified ^drulence or so prepared as to 
approach this state as nearly' as possible. 

6. Bacteriological toxins vith or ^vithout modification should 
alwa 3 ’S be incorporated or used whenever possible in the prepara- 
tion of vaccines. 

7. The sterilization of vaccines with chemical agents or b 3 ' 
filtration is to be preferred to sterilization b 3 ’’ heat. 

8. Proph 3 dactic immunization is largel 3 ’’ dependent upon 
speci&c antibod 3 - production whereas therapeutic immunization 
is probabW due in part to both specific and non-specific effects. 

9. The intracutaneous injection of vaccines ma 3 ’' be of more pro- 
ph 3 daGtic and therapeutic value than subcutaneous injection. 

10. The route of administration and dosage of vaccines have 
some bearing upon the results and should be selected according to 
the indications and requirements of individual cases. 

11. Vaccine therapy is sometimes of value m the treatment of 
acute infections. 

12. In the treatment of some chronic diseases vaccines have 
met with a measure of success and are worthy of further use 
especiall 3 ’' b 3 ^ those possessing special skill and experience and 
with due regard for important technical details invoh’ing their 
preparation and administration. 




A CONSIDERATION OF THE THEORETICAL BASES 
FOR VACCINE THERAPY* 

N. W. LAHKimi 

Michigan Department of Health, Lansing, Michigan 

Any discussion of the subject of vaccines is in danger of becom- 
ing prolix by ^drtue of the diversity of ideas bound up in the word 
itself. It is in fact noteworthy’- that whereas in immunology'- we 
are plagued and at times confused by the very’- multiplicity* of 
terms; we have failed to adopt a useful word to substitute for 
the improperly- used vaccine. While at first it might appear that 
we could do very weU with a general understanding that the term 
vaccine is incorrectly used to cover any’- antigen used specifically’’ 
and parenterally for the purpose of conferring immunity*, it is 
consistent -with such a procedure to include toxins in such a 
category’- and to exclude such agents as Besredka’s anti-virus. It 
would appear then that one of the contributions of this symposium 
might well be an attempt to pro^dde a satisfactory substitute for 
the word vaccine. 

In %dew of the laxity of the terminology, it is necessary to 
introduce this paper -with the statement that it is concerned only 
with the prophylactic and therapeutic use of killed bacterial 
antigens when administered parenteraUy. 

In looking over the literatme on this subject, one is struck by* 
the observation that the theory’- of vaccination practically ceased 
to develop after the work of Wright and Douglas on opsonins. 
Since the earty days of the century, practically the only Justifica- 
tion for the practice of vaccination has been clinical or statistical 
in nature. Had clinical experience been uniformly’- favorable, 
had statistics been imchaUenged, and had immunology* as a science 

* Read at a SyTiiposiuni on Vaccine Therapy before the Tenth Annual Con- 
vention of the American Society of Clinical Pathologists, Philadelphia, Penn- 
sylvania, June 7-9, 1931. 
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ceased to develop there woxild be no occasion to do more than to 
set aside this time in which to eulogize vaccines. If on the other 
hand theory has lagged, clinical experience failed or statistical 
e-cidence faltered, there would be occasion t-o take account of 
stock. The fact that we are met is indication that one or all of 


these situations exists. 

theory' of vaccination is essentially this: that parenteral 
introduction of killed bacterial antigens induces the formation 
of specific antibodies which in turn neutralize or combat present 
or succeeding infections Math bacteria of the tjTje used in the vac- 
cines. The antibodies involved are agglutinins, precipitins, 
opsonins, complement fixing and bactericidal antibodies, and to a 
limited extent antitoxins. If there are others, they are more or 
-less obscure and limited in application. It is essential in evaluat- 
ing vaccines that we accept this theorj", advance another or fall 
back upon clinical and statistical observations as the sole support 
for our practices. It is my purpose to indicate the extent to 
which theorj* has suffered as a result of modem research in both 
bacteriology and immxmology. This can be accomplished in tw^o 
ways; first, by considering the ability of specified antigens to 
produce suitable antibodies in -vivo, and second, by appreciating 
the probable role of these antibodies in preventing and remov- 
ing infection. 

That a given killed organism can produce all of the antibodies 
mentioned above is conceded, and so long as only quantitative 
differences in separate antibodies could be observed, it was logical 
to conclude that the antibody thus produced could react ■ndth the 
antigen in the form of the living bacillus. If, ho\vever, we permit 
ourselves any doubt as to the essential identity of the two antigens 
(living or killed) or if the possibility arises that the agent of infec- 
tion is different from the organism used as a vaccine, a marked 
change in procedure is indicated. 

Wliile there is and will be for a long-time much controvcrsj' 
concerning the extent and significance of so-called bacterial varia- 
tions or dissociations, tliere is a general acceptance of some of the 
more obvious features. For example, it is now recognized that 
many if not all o.»-gani.=ms contain at least a dual antigen. Weil 
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and Felixes the first to observe the duality of antigen in a 
single organism. Working with Proteus X 19 and blood from 
tj-phus patients they observed qualitative differences in agglutina- 
tion reactions. They observed that the proteus strain was made 
up of two antigens, one heat stable, the other heat labile; one 
produced agglutinins giving a hea\"y flocculent precipitate, the 
other agglutinated in fine, slowly settling particles. Felix' 
extended this work b 3 ' showing that other organisms possessed 
these two antigens. He went fm-ther and claimed that the natu- 
ral disease (t 5 ’phoid fever) resulted in the formation of fine agglu- 
tinins, whereas inoculation with heat killed antigens produced 
onlj" the large flaking agglutinins. From this Felix argued that 
immunization as now practiced has no preventive power since it 
does not produce reactions equivalent to those resulting from 
the natm-al infection. 

The fundamental observations of Felix have been ampl}’’ con- 
firmed although his claims concerning the futility of vaccination 
have certainly not affected vaccination procedures. 

Investigations in the field of microbic dissociation are no less 
interesting and suggestive. In spite of the extreme claims of 
certain bacteriologists, there has emerged from studies of the 
variability of microorganism certain well defined and largety 
accepted concepts. Among these are the following: 

Bacteria are capable of variation within limits characterized 
bj’' two extreme forms, the so-called S and R teqjes. The S or 
smooth form is associated with infection, is characterized b^^ 
maximum Aurulence and is identified b}’- its smooth, regular colonj' 
(with certain exceptions). The R or rough form is obtained by 
prolonged culture on artificial media or imder unfavorable condi- 
tions. It is a\Trulent or has a reduced -virulence and grow's in a 
peculiar irregular granular colony'. Of greatest interest from the 
standpoint of vaccination is the behavior of these types when 
grown in serum produced by the opposite type, Soule^^, Hadlej'" 
and others have sho-wn that the rough avirulent organism when 
grown in an antiserum produced b^' the smooth -virulent form 
becomes itself smooth. 

Having confiimed these observations, I® investigated the cul- 
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tures used in the preparation of typhoid vaccine in several leading 
laboratories and found that in general an R tjpe predominated. 
The danger of producing sera in inoculated indi^^duals capable 
of changing a^'irulent into \drulent organisms is ob^dous. Some 
time later Grinnell® studied the bactericidal power of blood ob- 
tained after immunization with smooth and rough strains. He 
concluded that if bactericidal power of the blood had any value 
as a measure of immunity, it was decidedly necessary to use a 
smooth t3T)e organism in preparing vaccines. These observations 
have alreadj" had their effect upon routine procedure in the 
production of vaccines. 

Tlie effect on the theory of vaccination of these developments 
in bacteriology, althougli seemingty sli^t, is in fact considerable. 
So long as there existed onty a vague idea that all members of a 
given bacterial species might not be alike, there was little reason 
for altering either ideas or practices. As soon, however, as it was 
definite!}' shomi that bacteria were not onlj' different at varjdng 
periods of growth, but that bacterial antigens were materially 
altered in the process of %’itiation, the idea that antibodies result- 
ing from inoculation of killed bacteria were identical with those 
resulting from infection could not be sustained. 

The case for autogenous vaccines is materialty strengthened 
by these obseni'ations for here at least antigens are most likety 
to be of the S type. But this advantage is reduced by using heat 
to kill the organisms. In fact anj’ process that results in a 
denaturization of the bacterial proteins must now be regarded 
with suspicion. Realization of this fact has helped in the develop- 
ment of such substances as antivirus, bacteriophage, and im- 
munogens, vaccines supposedty containing the bacterial proteins 
in their native state. 

The effect of these advances in knowledge of the antigenic 
structure of bacteria on the theory of vaccination is somewhat 
devastating. If it can no longer be assumed that the antibodies 
produced b}' heat killed vaccines are identical with those produced 
b}' living organisms, we are tempted to discount the role of anti- 
bodies in immunit}-. This, as a matter of fact, we have been 
doing for several j’ears. 
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Tiiere are few if any modem immunologists who believe that 
agglutinins and precipitins plaj" any significant role in immunity. 
The same cannot be said for the opsonins and bactericidal anti- 
bodies. It is well known that blood has bactericidal properties 
and that the leukoc 3 i:es have power to ingest bacteria. It is not 
at aU difficult to believe that both of these abilities are factors 
in immuni ty. So far, however, I have not succeeded in finding 
studies showing an increase in these so-caUed antibodies during 
recover}" from disease. It has been demonstrated that bacteri- 
olysins and opsonins are decreased during an acute attack and it 
appears that following recovery they return to the level generaUj’’ 
considered normal. So far as bacterioly^sios are concerned, 
experience has shown that vaccines do not cause them to increase. 
On the other hand, Grinneh^s® work previously cited would indi- 
cate that the difficult}- was with the vaccines. 

But the opsonins are our chief comfort and they remain today 
almost the sole theoretical basis for the use of vaccines in spite 
of the fact that the testing of sera for opsonic power has become 
almost a lost art. If we are content to rest our case for vaccines, 
at least so far as theory goes, on the record of opsonic indices, 
it is quite in keeping with a sceptical mood to examine the records 
obtained by various means and especially to compare results 
obtained by the use of the traditional vaccine and by some of the 
newer substitutes. This field has scarcely been scratched experi- 
mentally and the only facts available concern the enormous 
increases in indices in the presence of bacteriophage. D’HereUe^ 
gives figures as high as forty. Smith” above thirty, Weiss and 
Arnold” ten. I have recently worked on this problem and al- 
though the indices were lower than those mentioned, they were 
still above those obtained from vaccines. All of these experi- 
ments, however, involved only contact of bacteriophage with 
bacteria and leucocytes. Attempts to produce sera having high 
opsonic content by immimization with bacteriophage have not 
given such encouraging results. The significance of this work, it 
seems to me, lies in the knowledge that high indices are obtain- 
able, It makes such figures as 2.0 or even 2,5 which are about 
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the best obtainable with vaccines seem little enough as a basis 
for a popular and widely used method of treatment. 

But if faith in antibodies remains undisturbed bj' such observa- 
tions, there exist certain facts that constitute a challenge. Bes- 
redka^ has prett}’’ definitely established the existence of immimity 
without antibody formation and Gaj'^ as well as Freedlander and 
Toomey^ have not onl}’ confirmed his observations but have indi- 
cated the true natme of this immxmitj' by demonstrating the 
function of the clasmatocyte. That such immunitj’^ is confined 
to the cutaneous tissue is suggested by the work of Hoffstadt and 
her co-w'orkere® who demonstrated that agglutinins and comple- 
ment fixing antibodies are produced by oral vaccination with 
typhoid bacilli. 

If anjdliing was needed fmther to disabuse om minds of the 
idea of the ultimate purposefulness of antibodies, it is furnished 
by the work of Manwarring*® and others. As a result of their 
investigations, we are on the point of conceding that antibodies 
are not formed by the body but are nothing more than altered 
antigens and that cells although they may assist in the trans- 
formation are not essential to it. True this is in no sense a 
denial of the existence of antibodies, but by transferring the 
emphasis we eliminate the feeling of the divine purposefulness of 
these substances and thus remove what after all has been a ver}’- 
important factor in attempts to connect them with immunity. 

It thus appears that vaccination whether for therapeutic or 
proplndactic purposes is based upon a long \'ulnerable theory 
which has in the past few years suffered such buffering as to render 
it practically useless. Certainlj* it provides no very firm founda- 
tion as a basis for present day practice, and we are faced with the 
nece.ssity of justifying our procedures by other means, namely 
practical experience, or of changing the theory. Clinical experi- 
ence is apjjarently not giving much comfort; new theories do not 
promise to develop along lines favorable to vaccination as now 
practiced. Biologic therapj' is progressing towards a substitution 
of products more closely resembling the living intact but attenu- 
ated virus for the vaccine as now u'jcd. 
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THE USE OF STOCK VACCINES AS A NON-SPECIFIC 
TEEATIMENT OF RESPIRATORY INFECTIONS IN 

CHILDREN* 

ROY P. FORBES 
Denver, Colorado 

Infections of tiie respiratory tract contribute about tbjee- 
fourtlis of the morbidity of childhood, at least in the winter 
months. Medical science has sought in vain for specific drugs, 
vaccines, or sera which might prove of value in the reduction of 
the morbidit}’ and mortality' due to respiratory infections. The 
pediatrician, like the immunologist, has dreamed of that Utopia 
in which specificity reigns supreme. We have been reluctant to 
admit that tuberculosis and S3*philis cannot be made to 5deld to a 
specific treatment Just as diphtheria has done. And yet, a glance 
at mortalitj' and morbidity statistics comdnces us that the prog- 
ress made in the treatment of tuberculosis and sj-philis is almost 
as spectacular as the results achieved in the specific treatment and 
in the prevention of diphtheria. Sunshine, natural and artificial, 
mercurj'-, bismuth, arsphenamine, malaria, and tj^^hoid vaccine 
have all been found to be non-specific agents of unquestioned 
value. Is it, therefore, unorthodox or heretical to claim for stock 
mixed respiratorj’- vaccines a certain non-specific value in the 
treatment of respiratory infections? The actual areas involved in 
these infections may or maj'- not be of great significance. At any 
rate, specificity is not to be implied, with the facts now available. 

We are probably agreed that the Bordet-Gengou bacillus is the 
etiologic agent in pertussis. We also admit that an emulsion of 
Bordet-Gengou bacilli is not effective in preventing whooping 
cough in exposed cases, but that it has a certain very limited value 
in the treatment of this disease. This therapeutic value is 

*Eead before the Tenth Annual Convention of the American Society of 
Clinical Pathologists, Philadelphia, Pennsylvania, June 7-9, 1931. 
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dependent upon very large dosage and can probably be duplicated 
by a vaccine containing no pertussis organisms, according to 
Hernnan^ and confirmed bj*- mj’- own observations. 

We are also agreed that the use of respirator 3 ’- vaccines for the 
prevention of colds has not produced results suggestive of specific- 
ity, although no less an authority than Kohner® has noted a rela- 
tive inmumity to colds in vaccinated adults. i\'Iy experience with 
the stock vaccines used for prophylaxis against colds in a few 
children has been most disappointmg and tends to strengthen my 
belief that since respiratory infections are not prevented bj’’ the 
use of prophylactic vaccine, whatever benefit is noted following 
therapeutic usage must be non-specific. 

Previous to 1928, 1 was opposed to the use of stock respiratory 
vaccines or “cold shots” as commonlj’- termed by the laity. The 
thouglit of using stock respiratorj’^ vaccines as a therapeu- 
tic measure did not occm to me until Dr. Harry L. Baum, an 
otolarjugologist of my acquaintance, pointed out good results 
obtained with the vaccine in the treatment of certain subacute 
and occasionally acute infections of the tliroat, nose and the nasal 
accessory' sinuses. I was prevailed upon to use a mixed respira- 
toiy vaccine in the treatment of similar cases and was agreeably 
surprised to note excellent results. IMost of the children treated 
during the first j'ear suffered from subacute or chronic rhino- 
pharjmgitis associated with antrum infection, and usually ex- 
hibited a troublesome bronchial cough. These cases are fre- 
quently diagnosed glibly as “broncho-sinusitis,” and constitute 
one of the most difficult problems for either the pediatrician or the 
otolaryngologist. 

Results in this small group of cases were so gratifying that I was 
encouraged to tiy the vaccine in acute respiratorj- infections. An 
opportunity was soon presented during a seasonal epidemic of 
so-called influenza in the winter of 1928-1929. The vaccine was 
used only for such patients as had a relapse accompanied by fever 
and cough. Relapses in cases of influenza are notoriously fre- 
quent and are dreaded more than the initial attack on account of 
the frequency of complications, especially bronchitis and broncho- 
pneumonia. Careful records were kept in 100 cases and com- 
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pared with those of 100 control cases of influenza with relapse in 
which the patient did not receive vaccine. It was found that the 
vaccine treated patients did not develop chest complications after 
vaccine was begun, whereas in the control series five children 
developed either bronchitis or bronchopneumonia while under 
careful obseivation and treatment. However, the incidence of 
other complications, notablj’’ otitis and cer^dcal adenitis, was in no 
way affected by the vaccine therap3^ Subsequent experience has 
repeatedly confirmed this observation, and I never advise the use 

TABLE 

SciiiiAEY OFEEsri.TS OF Vaccin'eTherapt IK 250 Childrek Treated Dtjrikg ak 
Eighteen' Months Period 1928-1929 

Rise in temperature was seldom encountered and not recorded in subacute 
rhinopharjTigitis and subacute broncbitis. The cases of bronchopneumonia were 
all early cases treatedin the home. Results with hospitalized cases of pneumonia 
are recorded elsewhere." 
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RISE 
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Good 

TAGEE 

■ORDED 

Fair 


Acute throat infections 

67 


1.28 

46.5 

62.8 

29.8 

7.4 

Acute rhinopharyngitis 

39 

4.8 

1.9 

55.0 



20.0 

Subacute rhinopharyngitis 

13 

7.0 

3.7 


92.3 


7.7 

Acute laryngitis 

27 

3.0 

1.4 

78.0 

55.5 


3.7 

Acute bronchitis 

60 



69.0 


18.3 

2.7 

Subacute bronchitis 

8 

6.0 

3.2 


mxil 

12.5 

12.5 

.^thmatic bronchitis 

16 

3.1 

2.1 

44.0 

55.5 

22.2 

22.2 

Bronchopneumonia 

26 

3.4 

2.1 


75.9 

24.1 



of v^accine in cases of otitis, mastoiditis, or cervical adenitis except 
in cases where there is a concomitant cough or bronchitis. 

Having convinced myself of the efiicacy of v'accine therapy in 
both upper respirator^’' and certain acute lower respiratory infec- 
tions, I did not hesitate to try v'accine therapy for larjuigitis also 
for acute, subacute, and asthmatic bronchitis, and in pneumonia. 

It is my impression that vaccine therapy is not indicated for all 
infections of the upper respiratory tract but onl}’- in cases in which 
cough or nasal discharge is a prominent symptom. Acute, self- 
limited iofections such as tonsillitis or uncomplicated influenza do 
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not deserve vaccine therap}’. Nor do suppurative otitis or acute 
cenical adenitis jdeld to it. The most striking results are ob- 
tained in cases of acute lar3Tigitis and bronchitis accompanied by 
fever. A drj', frequent, unproductive cough becomes loose and pro- 
ductive within twenty-four hours after injection and the tempera- 
ture frequently returns to normal within thirty-six hours. One 
injection of vaccine is frequently sufficient to terminate an acute 
infection, but subacute or chronic infections such as subacute 
rhinophaiy-ngitis and subacute bronchitis usually require from two 
to four injections at fortj’-eight hour intervals and with increasing 
do.=?age. Febrile reactions are to be anticipated in the acute in- 
fections, but are less common and never severe in the subacute or 
chronic infections. As a corollary to this observation, the dosage 
of vaccine may be relatively greater in the subacute infections. 
The tabulation summarizes some of m3' obser^'ations during a 
period of eighteen months when the vaccine was put on trial and 
careful observations recorded in each case. 

It is desirable to use a heavy bacterial emulsion so that large 
dosage ma\’ be administered in a quantit}' not exceeding 1 cc. I 
have been using an emulsion containing 2 billion organisms per cc., 
the dosage var3'ing from .1 cc. to 1 cc., according to the age and 
the condition of the patient. Disappointing results ma3' be ob- 
tained if an insufficient dosage is administered, especiall}’ in severe 
cases of acute lar3’ngitis or bronchitis where it is hoped that 
pneumonitis ma3' be aborted b3' the vaccine, hlild, earl}' cases of 
bronchopneumonia frequent!}- clear up after one injection. 
Severe cases require repeated injections and in well advanced 
pneumonitis the value of the vaccine is questionable. The wheez- 
ing and coughing of asthmatic bronchitis are usually promptly 
relieved by vaccine therapy, but pure asthma not due to infection 
is not amenable to such treatment. 

The criteria for the estimating of results are mentioned else- 
where,*- but it is freely granted that the personal equation greatly 
influence.s the interpretation of clinical obsen-ations. Having 
begun thi.‘= work as a skeptic, it was not difficult to maintain a con- 
servative attitude in the evaluation of results obtained. Surely 
one does not expect to obtain 100 per cent of good re.sults with a 
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procedure vliich is admittedly nonspecific. The average critical 
physician will not be comdnced of the apparent efficacy of vaccine 
therapy bj' the results shown in the tabulation. Besides the 
“peisonal equation” he finds other unstable components in such a 
clinical report., such as chance, too small a number of cases, and 
that ephemeral but powerful factor called by Brenneman the “vis 
medicatrix naturae.” 

Far more conviucing than tabulated results are two observa- 
tions which have resulted from these studies; first, that parents 
have frequently requested the administration of the vaccine for 
subsequent respiratory* infections, and second, that other pedia- 
tricians in Denver have begun to use stock respiratory’’ vaccines 
and found them to be of value. 

No discussion of vaccine therapy would be fair or complete with- 
out pointing out the disadvantages of such therapy% Such dis- 
advantages are by no means unimportant. The phy’sician does 
not wish to risk losing the confidence of a child or parent by needle 
therapy of any’’ Mnd. It is essential that the smallest sized hy’po- 
dermic needle be used and that the physician exhibit at once a cer- 
tain dexterity’ of both fingers and tongue, talents to be acquired 
from the prestidigitators of the stage. The local reaction is gen- 
erally painful for twenty^-four hom’s and not conducive to in’^dting 
repeated injections, even though an excellent result ls obtained 
with the first injection. The sy'-stemic reaction, sometimes with 
high temperature for a fev\* hours, is even less apt to inspire confi- 
dence in the physician. It is indeed ’unfortunate that these unde- 
sirable local and sy’’stemic reactions cannot be avoided. A prepa- 
rationknown as Omniodol containing bacterial products of value 
for non-specific therapy does not cause severe local or systemic re- 
actions. This product enj oys some popularity in European chnics, 
but it is expensive and inconvenient to use. I have had insuffi- 
cient experience with the preparation to say w’hether it can be sub- 
stituted for mixed respiratory’- vaccine. Finally, the physician 
using vaccines at the present time runs the risk of labeling himself 
as a faddist, or at least as being out of step with the profession. 

In conclusion, my o’wn experience based on the use of stock 
respiratory’’ vaccines in approximately 1,000 cases leads me to be- 
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lieve that this form of non-specific therapj” has a definite value in 
the treatment of certain respiratory infections, and that such value 
generally outweighs the ob^^ous disadvantages. 
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THEASCHHEB'I-ZONDBK PREGNAiSrCY TEST 


Its Clinical Application in a seeees of Cases* 

EODNBY H. JONES xsd EDWARD R. MUGRAGE 

Deparlmcnt of Clinical Pathology, University of Colorado School of Medicine and 

Hospitals, Denver, Colorado 

The need of a satisfactory laboratory test for pregnancy* has 
long been recognized, but the great majority of those which have 
been introduced have failed to satisfy the requirements for such 
a laboratory procedure. One of the most outstanding develop- 
ments in the field of iaborator3'' diagnosis within the past few 
years has been the Aschheim-Zondek reaction for the diagnosis of 
pregnancjL This test depends for its value on a sound scientific 
principle, and is comparatively simple to perform. ^ 

Smith and Engle,^ and Zondek and Aschherm,® mdependentfy 
and practically simultaneously, found that a hormone of the 
anterior pituitary gland has the property of stimulating the | 
reproductive system. It is not specific for either sex, and stim- i 
ulates alike the ovaries of the female, and the testes of the male. ! 

rm * ^ ’ 

This hormone when injected into immature animals causes a I 
premature maturify, with the establishment of the active repro- | 
ductive function. tT 

Aschheim and Zondek^- ^ foxmd, with rare exceptions, that in i 
no condition except pregnancy was there an abimdance of the | 
anterior pituitarj’- hormone secreted; but in pregnancy large | 
amoimts were liberated and excreted in the urine. The test is / 
based on the above facts. "" 

The technic of the test is quite simple, and requires no particu- 
lar skill either in operation or interpretation. Two points how- 

*We wisli to express our appreciation to the many phj’sicians who have 
aided us with specimeiLs, clinical data and criticisms, and particularlj’- to Dr. 

C. B. Ingraham, Professor of Obstetrics and Gjmecology, University of Colorado 
School of IMedicine and Hospitals. 
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ever must be kept in mind: first, the age of the animals, which 
in the case of mice must not be less than twenty-one nor more ; 
than twenty-five days at the start of the test. When rats are * 
used they must not be less than twenty-eight nor more than ; 
thirty-five days of age at the start of the test, second, the full 
number of injections must be given at regular intervals, and the t 
animals must be killed at a definite time after the first injection, ^ 
ninety-six to one hundred hmus for mice, and one hundred and J 
ten to one hundred and twenty hours for rats. 

Tlie first specimen of urine of the morning voided in a clean 
receptacle after careful cleansing of the parts is satisfactory'’, al- 
though a catheterized specimen is more desirable. T he speci men 
is preserved bj^ the addition of a small amoimt. of. toluol, and is 
kept ih'ari ice box. ' This prevents the loss of animals due to bac- 
'terial contamination of the specimen. The hormone is found 
to be thermolabile (oG°C.), and does not readily pass through a 
Berkefeld filter. For these reasons urinarj' specimens cannot be 
sterilized by heat or filtration. The technic as will be described 
is modified slightly from that of the original workers, and has 
proven satisfactorj'. 

Young immatine female wliite rats from twenty-eight to thirty- 
five days old are used. At least two animals are employed for 
each specimen of mine. Injections of 1.5 cc. of urine are made 
subcutaneously three times a day, for three consecutive days. 
One hundred and twenty hours after the first injection the animals 
.are Idlled, and the ovaries examined macroscopicaUy. The 
original technic consists of six injections in yoimg female mice 
over a period of two days, and the animals are sacrificed ninety- 
six hours after tlie first injection. 

The presence of enlarged ovaries with numerous blood points 
constitutes a positive test, and the macroscopic examination is 
sufficient for practical interpretation. These ovaries when sec- 
tioned will show numerous developing corpora lutea, many of 
which are in the stage of the corpora hemorrhagia. There is also 
marked congestion of the ovarj% and this with the coipora hemor- 
rhagica ^ves the macroscopic picture as mentioned above. In 
most cases rupture of the follicle has not taken place. The oymm 
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is contained within the developing corpora lutea, corpora iutea 
atretica. 

A negative test shows the ovaries unchanged, or slightly en- 
larged, with no blood points present. Corpora hemorrhagica or 
corpora lutea are not seen on microscopic examination, but there 
maj^ be some follicular development. 

Frequentlj', there is present in the urine of women a consider- 
able amount of ovarian hormone. This hormone will cause the 
enlargement and maturation of the genitalia of the test animals, 
with the exception of the ovaries. This same enlargement and 
maturation also occurs when urine which contains anterior 
pituitary hormone is injected, due to the production of ovarian 
hormone in the ovaries of the test animal. Thus it is e^ddent 
that the interpretation of the test must be based on the changes 
in the ovary, rather than on the changes in the rest of the 
genitalia. 

Any test to be of clinical value must give a positive reaction 
early in pregnancjq before phj’'sical signs are present. Aschherm 
and Zondek,® and others have reported satisfactoiy results on 
earl}' cases, and the first workers stated that the hormone is more 
abundant early in pregnancy than during the latter months. 

Practical use of the test has been made on suspected cases in 
the hospitals and out-patient department of this institution, also 
on cases referred by physicians. All cases were followed to 
deliver}^, or imtil definitely proven pregnant, or not pregnant clin- 
ically. In the series of cases tested, the majority were early 
pregnancies and non-pregnant conditions suggestive of pregnancy. 
In addition, a small number of cases of pregnancy in the lator 
months were run. A moderate number of cases not concerned 
with pregnane}’- were also tested, in an attempt to find some other 
condition which might cause the same reaction as pregnancy. A 
small series of urine specunens from males proved so consistently 
negative that they were discontinued. 

Occasional reactions are encountered which cannot be read as 
definitely positive or negative. The test is repeated in these cases 
with a fresh urinary specimen before a final report is made. 
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The tabulation shows that in this series false positive reactions 
are the more common. A brief summar}' of a case in error ma}- 
be of interest. 

JIrs. C., aged thirty-seven 3 -ears, white, weight two hundred and ninet 3 '-six 
pounds. On JIarch 25, 1930, patient stated she had missed one period. Ex- 
amination was not satisfactor 3 ’’ on this date. An Aschheim-2Jondek test was 
run on a specimen of urine collected at this time and gave a doubtful result. A 
second test was run on a specimen of urine obtained April S, 1930. Ovaries of 
the test animals were normal. Reported negative. Ma 3 ' 8, 1930, vaginal 
examination showed a firm cerrix, probabb' no pregnanc 3 '. A third test was 


TABLE 

Results with Modified Aschheim-Zondek Test 



posrnTE 

ntACTTOKS 

SEGATITi: 

nEJicnoKs 

PEn CEVT 

1 ERHOP. 

1 

Cases of pregnancy: 




Less than three months 

90 

1 

1.1 

Three to she months 

37 

1 

2.63 

Six months to term 

17 

0 

0.0 

Total 

144 

2 

1.37 

Non-prcgnanl eases: ‘ 




Males 

0 

34 

0.0 

Females 

4 

71 

5.33 

Total 

4 

105 

3.67 

Total error in 255 cases 

2.35 


run on a specimen of urine obtained at this time. Ovaries of the test animals 
were enlarged and quite hemorrhagic, and were reported as positive. On Jub' 
12, 3930, patient entered ho.«pital complaining of bleeding from the vagina, 
nausea, and pains in lower abdomen and back. There was a historv* of three 
pregnancies resulting in abortions. Diagnosis of tlu-eatened abortion was 
made. Bleeding and pain.^ ceased on the second daa- and patient was discharged 
on Juh' 17, 1930. October 10, 1930, no ea-idence of pregnanc\’ could be found 
on e.'aunination and roentgenogram of the abdomen was negative for pregnane^-. 

This case may have had a missed abortion prior to her hospital- 
ization on Juh' 12, a verj* likeh* possibility in view of her previous 
histoiw'. 
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The following case illustrates verj*- well the early date after con- 
ception that the urine may give a positive reaction. 

3klrs. !M., (Courtesj* of Dr. G. C. ^lain), aged thirtj', white. Husband was 
home over night for first time in sis weeks. Patient should have menstruated 
three days later but did not. Test was run ten dej-s after coitus. Ovaries of 
the test animals were large and hemorrhagic, a positive reaction. Patient 
aborted one month after coitus, and the products of conception were shown to 
her physician who estimated them to be of not more than one month’s duration. 

The great similaritj’’ between the ovaries of 3*oung animals in- 
jected with urine from a case of pregnancj* and the ovaries of 
3"oung animals which have received anterior pituitary transplants 
is rather conclusive e’V’idence that the test demonstrates the 
presence or absence of the anterior pituitary'- hormone. This 
hormone is sex nonspecific, since in addition to the ovarian 
changes seen in 3’oung female rats, the immature males will show 
testicular enlargement and maturitj^ of external genitalia when 
given anterior pituitarj^ transplants, or mjected with uriue from a 
case of pregnancj’.® These facts substantiate the statement of 
German workers that the anterior pituitary hormone is the motor 
hormone of the reproductive S3'stem. 

Young males may be used for the test, but they are not so satis- 
factory as the 3'oung female animals, since the results are not so 
clear cut, and the former require a longer time interval to develop 
the characteristic changes. 

SUiLNLAEY 

The test has given this laboratoiy a ver3* satisfactor3’- means for 
the differential diagnosis of eai‘13'- pregnanc3', since the low per- 
centage of error ranks it with the most accurate of laborator3’’ 
procedures. In man3'' cases ver3’' definite and valuable aid has 
been given the clinician in the diagnosis of the presence or absence 
of pregnancy at a time when the clinical signs were of little or no 
help. 

The use of rats in place of mice has proven ver3’' satisfactor3q 
for several reasons. The rats are larger, mature later, and so can 
be used when older and better able to withstand infection. The 
niortalit3^ io these test animals is practically nil as compared with 



384 


R. H. JOKES AKD E. R, MUGRAGE 


the large number lost when mice are used. It is also much 
easier to handle the larger animals, and to read the results 
macroscopicaUy. 

■^Toluol as a preservative of the urinar3" specimens has proven 
verj' satisfactory^ since it in no way effects the hormone content 
of the urine and does keep down the bacterial contamination. 
By its use specimens maj’- be sent from a considerable distance, 
and run at a central laboratory. Specimens a week to ten days 
old preserved with toluol have been tested and have given accu- 
rate results. 

The results as obtained bj’’ the procedme used in this series 
have failed to show any material difference in the quantity of 
hormone early or late in pregnanc3^ They do show that the 
hormone is demonstrable very early in pregnancy', which makes 
the test satisfactory'' as an early diagnostic aid. 

Modifications with the use of rabbits offer a shortened time 
interval, but for routine tests white rats have proven more eco- 
nomical, require less technical skill, and the time element, with 
rare exceptions, has been negligible. 
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EECUE.RENT AGRANULOCYTOSIS 

Repoet of ax Uxxjseae Case 

ROY R. KRACKE 
’Emory University, Georgia 

Agranulocytosis has come to be recognized as a clinical entity 
that has a definite patholog3% as a disease that is dramatic in its 
onset and course and usually fatal in its outcome. Though the 
cause of the disease remains unknown at this time, much evidence 
has accumulated to shed light on the course of events and patho- 
io^al picture. 

The case report in tliis paper is of xmusual interest because of 
the recurrent acute attacks interspersed vith prolonged periods 
of chronic granulopenia, the possible association with previous 
administration of t5’phoid vaccine, and the coincidence of a 
severe methemoglobinemia. It is also of interest because of the 
recorded blood counts during these periods, by means of which 
further e'^ddence is afforded that the onset in the bone marrow 
precedes the appearance of clinical symptoms. 

CASE REPOET* 

The patient, white, aged forty-four years, was a house^vife with four healthy 
children, and lived under good economic conditions. 

Her history included bilateral salpingitis in 1915, bilateral otitis media fol- 
lowing scarlet fever in 1918, with a partial deafness since that time. She had 
alwaj’s been subject to frequent attacks of colds and conditions diagnosed as 
influenza. She has had a large number of courses of various tj^pes of vaccine 
therapy during the pre'rious ten years, including catarrhalis mixed vaccine three 
times, typhoid vaccine three times, and mixed pneumococcus vaccine twice, 
each course consisting of from four to eight subcutaneous doses. 

For the p^e^’ious five years she had complained of periods of weakness, which 
on some occasions had necessitated her gi%ing up her household duties and 


* For the prhdlege of reporting this case I am indebted to Dr. E. Bates 
Bloch, Atlanta, Ga. 
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staying in bed for a few days. No blood counts had been done in those periods. 
One of her chief complaints was habitual constipation. For five years, she 
had had a peculiar slate color of skin and mucous membranes, which was later 
determined to be due to methemoglobinemia. For six months prior to the at- 
tacl:s of agranulocj-tosis she had been treated for bilateral maxillarj' sinusitis 
with h'ttle improvement, though the infection was not pimilent at any time. 

About four weeks prior to the first attack she had received the last of a series 
of five doses of prophylactic t3'phoid inoculations, each being followed bj' a 
severe reaction, including fever to 103 degrees. She had not been entireh' well 
following the final dose, but had had a mild fever dailj' for the four weeks fol- 
loiving. Because of this, 1 reported her case before the Fulton Countj' Tvledical 
Societj^ Atlanta, Georgia, as '‘Agranulocjdosis following prophjdactic tj^phoid 
inoculations,” though at this time I am uncertain as to the role this plaj’ed in 
producing her first attack. Bromberg and hlurph3’* have reported one such in- 
stance. However, the effect of t3T)hoid vaccine on the neutrophiles is a disputed 
question. Cowie and Calhoun- state that it is followed hy a leukopenia, while 
Smith* states that it is followed 63* an initial leukoc3'tosis with a mild leukopenia 
four da3's later. 

I first saw the patient on May 13, 1930. At that time, she had fever of 102 
degrees, was in bed, ver3' weak and tired, though she had no pain. Her condi- 
tion was essentially the same as it had been for the pTe%’ious four weeks. She 
was listless and apparently unconcerned with her condition. Ph3’sical e.xamina- 
tion showed a thin, frail, emaciated white woman with a peculiar slate color of 
the skin and mucous membranes. There were no abnormal findings of the chest 
or abdomen, nor ulcerations of the mouth or throat. 

Tlie white cell count was 900 with no demonstrable neutrophiles. Dail3' 
blood counts were l)cgun with the results as shown in the accomp3n3'ing table. 
For one week her condition remained about the same, with little apparent change. 
OniIa3’ 19, the count fell to a low figure of 470 leukoc^des per cu.mm, with no ncu- 
trophiles. Her death was predicted during this period. On !Ma3' 21 , she was sent 
to F.mor3’ University' Hospital with a white cell count of 930 and 16 per cent 
n(;utroi)hiles. On that date she received a stimulating dose of x-ra3' to the long 
bone.s, with the blood count on the following da3' being 2C00 and 57 per cent 
netjtrophiles. In this instance, I believe the x-raa’ thenip3' was of considerable 
value. 

Phe steadily* improved clinicalK', vith less fever daily, v.-as more alert raentall3', 
and receivc-d a second dose of x-ni3' on the 23rd, and a third dose on the 2-lth of 
M.a3'. On the latter date her red cell count was 4,420,000; on May 26, it liad 
fallen to l,190,0(t0. Thi.s seemed so remarkable that it was rechecked several 
times with both venou'-- and capit}ar3' blood. Tlie red cells then reached a 
low point of 1 ,000,0(K) on IMaa' 27. Because of this, she was immediatcl3' given 
.a transfusion of 500 cc. of whole blood. In forty'-eight hours the count was 
again found to lx? more than 5,000,000. I am unable to e.xpbin this remarkable 
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TABLE 

SUMMAKT OF BlOOD CoTJNTS 


I>A3X 

CTTE5 

XECTEO- 

nm*Ts 

riiTTHRO- 

CITES 

HBMO- 

ci/jun? 

EElfABES* 



jyr ctrj 


ptT cent 


5-13-30 

900 

0 

5,300,000 

95 


5-13-30 

030 

0 




5-14-30 

650 

0 




5-15-30 

750 

0 




5-15-30 

900 

8 




5-16-SO 

Q50 

9 




5-16-30 

1,000 

12 




5-17-30 

740 

0 




5-1&-30 

5S0 

0 




5-10-30 

470 

0 




5-20-30 

1,000 

24 

5,300,000 

95 


5-21-30 

930 

16 



Admitted to hospital 

0“2‘2— 30 

2,600 

57 



X-raj’ therapy 

5-23-30 

800 

34 

4,580,000 

90 

X-ray therapy 

5-23-30 

880 

36 

4,700,000 

90 


5-24-30 

1,300 

50 

4,420,000 

85 

X-ray therapy 

5-26-30 

1,400 

56 

1,190,000 

55 


5-27-30 

1.600 

64 

1,040,000 

50 

X-ray therapy 

5-27-30 

1,400 

70 

1,000,000 

50 

Transfusion 

5-28-30 

1,440 

70 

2,220,000 



0“29— 30 

2,200 

62 

5,130,000 

85 


5—30—30 

2,400 

76 

4,470,000 

80 


5-31-30 

2,000 

75 

4,900,000 

90 


6- 2-30 

3,150 

76 

5,110,000 

90 


6- 3-30 

2,950 

80 

4,700.000 

85 

X-ray therapy 


2,400 

79 

4.440,000 

85 

Left hospital 

6- 6-30 

3,250 

84 

5,270,000 

95 


6-10-30 

4,150 

80 

5,350,000 

95 


6-12-30 

5,100 

83 

5,500.000 

95 



5,000 

79 

4,900,000 

90 


6-18-30 

4,550 

76 

5,000,000 

90 



4,650 

72 

5,250,000 

90 


6-26-30 

2,650 

58 

4,900,000 

90 


6-27-30 

2.600 

60 

5,100,000 

95 


6-28-30 

4,200 

70 

5,400,000 

95 

Admitted to hospital 

6-30-30 

2,900 

62 

4,8.50,000 

90 

Pleuritis tvith effusion 

7- 1-30 

2,400 

65 




7- 2-30 

3,500 

71 




7- 3-30 

3,700 

62 




o— 30 

3,650 

68 




7- 6-30 

3,150 

62 





akteica:; jotniKAi- o? cltkicai. PATHoiyOcr, vou. 1, xo. 5 
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TABLE— Concluded 


DATE 

1 LEtJEO- 

! CTTES 

i 

! KECTBO- 
PHELES 

ERTTKISO- 

CTTE3 

HEitO- 

OliOBIJC 

1 

' REMARCS* 

i 


I 

jyr ctnt 


per cent 


7- 7-30 

1 2,750 

62 




7- 8-30 

3,450 

61 




7- 9-30 

2,500 

5S 

5,000,000 

95 


7-10-30 

3.350 

72 


1 


7-12-30 

3.600 

62 1 




7-14-30 

3,350 

60 ! 


! 


7-10-30 

1 4.000 

64 

3,350,000 

85 ! 

Left hospital 

7-18-30 

3,350 

58 

5,000,000 i 

90 


7-21-30 

I 2,900 

68 




7-2S-30 

4.800 

62 

i 



8- 7-30 

1 5,700 

75 




8-1-4-30 

i 5,850 

78 




8-21-30 

5,200 

74 




8-2S-30 

4,650 

69 

! 


Feeling well. Carrying on 

10-3-30 ' 

3,150 

52 



household duties 

10-10-30 

2,700 

46 

1 



10-20-30 

900 

0 

j 


Feeling well. Recent tooth 






extraction 

10-21-30 

200 

0 



Collapse 

10-22-50 

200 

0 



i Admitted to hospital 

10-22-30 

150 1 

0 



Tr.ansfusion 

10-2.3-30 i 

510 

0 



Death this date 


* All blood cultures negative. No evidence of infection at any time. 


disturbance of the erytlirocjde-s, though c.xces-sive dosage of x-ray should bo 
con-sidcred. 

Siie steadily improved and was discharged from the hospital on .Tunc 4, with 
a white coll count of 2400 and 79 per cent, neutrophiles. After her return home 
it W!iS necessarj* for her to remain in bed because of wcaknes.s. From June 4 
to .Tunc 2S, attempts were made to check her blood count carefully. During 
this period the count v.aried between 2000 and 4000 with the neutrophiles about 
SO per cent. 

On June 2S, she developed a right hj’drothorax and wjis readmitted to the 
ho'pital. It wa.s interesting that the white count for two days prior to this had 
fallen from a level of 4.500 to about 2500. She remained in the liospilal for three 
weeks, during which time her right thorax was aspirated and a total of 3500 cc. 
of clear, amber fluid removed on three occa.sions. During this period the white 
c/iunt fluctuate<l l>ctween 2000 and 401W, with the percentage of neutrophiles 
alwut normal. She was di.scharged on July 10, was weak, but sat up, and felt 
better than at any time in the previous two months. 

The outsf.'tnding feature of tlie course of i!!nes.« up to this time v,-as the low 
blood count of 470, fallowed by rccoverj'. Rosenthal* has stressed the point 
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fisat counts belotir 1000 are likely to prove fatal, basing this observation on his 
series of five fatalities with counts below that figure and five recoveries with 
counts above that figure. 

A period of two and one-half months elapsed from the date of her discharge 
from the hospital until her re-admission with the third and fatal attack. During 
this time she was up, feeling well, carrying on her household duties, and was away 
one month at the beach on a vacation. Ten days prior to the attack the white 
cell count was 2700 with 46 per cent, neutrophiles. On October 20, the count 
was 900 with no neutrophiles, although the was feeling as well as usual. Foim 
days before she had had a tooth extracted- On October 21, she collapsed, 
became profoundly weak and depressed, and went to bed. She stated that she 
suffered no discomfort, but that she could hardi 3 ' raise her head from the pillow. 
Her white cell eoimt on that date was 200 with no neutrophiles. She was 
admitted to the hospital on October 22, with the white cell count at 150, re- 
ceived a transfusion, and died on the day following, showing no e\ddence of 
infection. Apparently she died from the mere absence of the neutrophiles, 
though some signs of broncho-pneumonia were present just before death. De- 
spite much effort, permission for a post-mortem examination cotild not be 
obtained. 


DLSCVSSIOX 

The leiikoc 3 'tes feli to 470 in the first attack, followed b}’' re- 
coven-, which, so far as I am able to determine, is the lowest 
recorded leukoc^rte .count followed b^- even temporary- recover^' 
of a patient. 

In the third attack the patient’s white ceil count dropped from 
a low normal of 3000 to 900 with a complete absence of neutro- 
philes, vdth the patient showing no ill effects and feeling as well 
as iLsuai. This observation is similar to that made by Roberts 
and Elracke^ in which it was demoiLstrated that the blood stream 
changes occurred before evidence of infection was present. 

The question of tj-phoid prophylaxis as a whole or partial cause 
of the condition in this patient must be considered. 

The sudden failing of the ieukoc^rte count from 4600 to 2600 
for two days prior to the attack of pleurisy with effusion is signifi- 
cant, and indicates a causal relationship because of loss of neutro- 
philic resistance. 

The as.sociation of the condition with methemoglobinemia may 
be important, since this patient gave a history of using large 
amounts of coal far derivatives during the pre'vious three years. 
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Since it is known that benzene is a powerful leukoc 5 'tic depressant, 
and that coal tar derivatives are for the most part altered benzene 
rin^, the possible association should be considered. In this 
connection it should be noted that coal tar derivatives have had 
their widest usage since the World War. 

This patient had a tooth extracted four days prior to her final 
attack. Since this has been the history in man}’’ of these patients, 
this phase of the possible etiology should be investigated. 

Since the investigation of the possible etiological factors in 
this field is a tremendous undertaking, it behooves all who have 
the opportunit}’’ of studying these patients to take very careful 
and painstaldng liistories in an effort to find a clue that will lead 
to the detection of a substance that is responsible for the powerful 
depression of the bone marrow. 

CONCLUSIONS 

(1) An unusual case of agranulocjdosis is reported, which sheds 
further light on the sequence of events in this disease. 

(2) The co-incidence of agranulocytosis and methemoglobi- 
nemia is reported. 

(3) It is suggested that the probable etiological factor is a 
rarely used substance containing benzene or one of its derivatives. 
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STANDARD NORALILS AND NORAIAL RANGES IN 

HEI\IATOLOGY="t 

FRED. BOERNER 

From the Lahoralories of Ihe Graduate School of Medicine of the Umcersily of 
Pennsylvania. Philadelphia, Pennsylvania 

The routine blood count next to urinalysis is the laboratory 
examination most frequently used in clinical diagnosis. The 
results of these examinations have alwaj's been reported to the 
clinician in a form which is often difficult to interpret due to lack 
of uniformity in the value of the figures used as normal. An efi'ort 
should be made to make the reports more uniform and provide 
a more definite method for interpreting the results. 

The purpose of this paper is to draw attention to certain figures 
and recommendations appearing in the chapter on hematologj’’ 
in Approved Laborator 3 ' Technic by Kohner and Boerner, 
which was prepared under the airspices of the American Society of 
Clinical Pathologists and which is in press. Unless special atten- 
tion is drawn to them, their significance and general usefulness 
maj" be easily overlooked. I refer particularty to the table of 
Standard Normals and Normal Ranges reconunended for use in 
reporting blood counts and calculating the various indices. It is 
hoped that thej’- will meet with general approval and that their 
use will lead to more uniformity in reporting and interpreting 
blood counts. A better understanding of them can best be 
reached bj’' a discussion of their application. 

It is to be noted that the figures given under Standard Normals 
(table 1) do not represent normals in the strict sense. The use of 
average normals of the various authorities would not seem 
mathematicalh* or scientificalh’ correct, as the average normal 

* Read before tbe Tenth Annual Convention of the .American Society of 
Clinical Pathologists, Philadelpliia, Pennsylvania, June 7-9, 1931. 

t Contributed under the Diagnostic Clinic Endowment Fund. 
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blood is no more 100 per cent than the average normal child is 
100 per cent normal. In a stricter sense 100 per cent should be 
the highest a normal indi^ddual can obtain vrithout becoming 
abnormal. Furthermore, if the average figures were used, 
about one-half of normal individuals rather than the exceptional 
one would have over 100 per cent. It being impossible to fiu-nish 
figures applicable to all localities the situation was met by gi-vdng 


TABLE 1 

Standard XoRiiALs and Normal Range* 


EXAlflXATIOJf 

stakhaud nop.mai. 

(100 per cent) 

1 

N'OJIMAL HAXCE 

Hemoglobin (male) 

17.3 gms. per 100 cc. 
of blood 

14-lS gms. (SO-105 
per cent per 100 
100 cc. of blood 

Hemoglobin (female) 

17.3 gms. per 100 cc. ! 
of blood 

12-15.5 gms. (70-90 
per cent) per 100 
cc. of blood 

Ervthroc 3 ’tcs (male) 

5 million 

4.5 to 6 million 

Erytbrocj'tf’p (female) 

5 million 

4 to 5.5 million 

lAinkocvtcs 

According to age (see 
table 2) 

4 to 11 thousand 

Cell x-olumc (male) 

i 

50 cc. per 100 cc. of 
blood { 

40 to 50 cc. per 100 m. 
of blood 

Cell volume (female) 

50 cc. per 100 cc. of j 
blood 

35 to 45 cc. per 100 cc. 
of blood 

Volume per cent (male) 

Double the cell 
volume 

SO to 100 per cent 

Volume per cent (female) 

Double the cell 
volume 

70 to 90 per cent 


* These (ipures are taken from Approved Laboratory Technic by Kolmcr 
anti Boemf-r, D. Appleton <t Co., New York, N. Y., 1931. 


two .sets of figtn-es namely, “Standard Normals’’ and “Normal 
Ranges,” the former representing figures to lie used as 100 per cent 
wlicncver results are reported in per cent and for calculating in- 
dice.s. The figures are high enough in the normal range so that 
only the exceptional will reach 100 per cent. In most iastances 
round number.'swore selected to facilitate the calculation of indices. 

Acceptance of these standards does not require any change in 
methods or opinions regarding normal blood findings. It merely 
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means the reporting of results according to these standards so 
that reports from all sources will have the same relative value. 

The Normal Ranges represent as the name indicates, what might 
be considered as high and low normal findings. This range may 
not be applicable to all localities or meet the approval of all hema- 
tologists and for that reason it is flexible and subject to change, 
e.g. if anyone disapproves of them he merelj' has to substitute his 
own range in terms of standard normals. Further studies of 
normal blood will give more exact and additional ranges suitable 
to different localities, races, environment, and so forth. What- 
ever range is used, it should be expressed in terms of Standard 
Normal so that reports from various sources will be comparable. 
A better imderstanding of the use and value of these normals will 
be obtained by further discussion of each examination. 

HEMOGLOBIN 

To be exact, 100 per cent normal should represent the largest 
amount of hemoglobin possible to exist in 100 cc. of normal blood. 
This would only be found in individuals ha-ving the highest normal 
number of erjdhrocytes of the largest normal size. Such a figure 
not being available an approximate figure is given (17.3 grams) 
which can be used for this purpose without seriously changing the 
value of the percentages to which the clinician is accustomed. 

At present 100 per cent hemoglobin has many values depending 
upon the scale used for its determination. To overcome this 
variation and for the sake of uniformity, it has been recommended 
that the hemoglobin be reported in grams per 100 cc. of blood. 
This should be given further encouragement and used more gener- 
al. However, many laboratories are reporting in percentage 
due to the clinicians’ wish to have it so reported. In such cases if 
the standard normal of 17.3 is used as 100 per cent there will be 
but one percentage scale which will represent the same number of 
grams no matter -where the examination is conducted and would 
tend to uniformity to the same degine as reporting in grams. 

By adopting this standard, no one’s opinion regarding the aver- 
age normal or normal range will have to be changed. It merely 
means that instead of haAung each authority gi^dng a new value for 
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100 per cent, they take their position along the line of the per- 
centage scale of the standard normal. The normal range can be 
decided by the patholopst or clinician to suit his locality. 


Coaht I* 



litn&3 by the manufacturers of the instrument and now is said by them to i>c 
16.0 pus. 
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ERTTHBOCTTES (XTBIBER) 

The figures given are those usuallj’’ employed for calculating 
indices and are convenient and suitable for this purpose. The 3 ^ 
are sufficientlj’- high so that a large majority vill fall below 100 per 
cent although more than the exceptional male wiU be higher. 
The same figures are given for both male and female although the 
ranges vary. 

ERYTHROCYTES (vOLIUIE) 

Using 50 per cent as 100 per cent normal for packed cells is 
convenient for calculating indices and the percentage is suffi- 
ciently high so that only the exceptional vsill be higher. Even 
though the average normal is closer to 40 than 50 the latter is 
preferred for reasons stated above. To convert the cell volume 
per cent into per cent of standard normal it is only necessar\^ to 
multiply bj’’ 2. 


INDICES 

The use of Standard Normals for calculating the color, volume 
and saturation index will make the readings uniform and of the 
same value no matter where they are done. 

LEUKOCYTE COUXT 

Total count. The total leukocjde count should only be used 
with the differential count for calculating the actual number of 
each tj’pe of cell per cubic millimeter. To use it alone is the same 
as weighing a patient to determine if there is an increase or de- 
crease in the size of the organs. The range of 4,150 to 11,050 
gives the lowest count possible and the latter the highest with all 
cells within normal range. 

Dijfereniial count. The differential count should be used first 
to determine what per cents of the total are neutrophiles, Ijunpho- 
cjdes, and so forth, secondlj', to stud^' the red cells and note the 
presence of abnormal cells, and thirdly, to determine if there is 
a shift to the left of the neutrophiles (table 2). 

Reporting counts. The report of counts should be in compliance 
’R'ith the request of the clinician. He desires to know if there is a 
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decrease or increase in. any of the leukocytes. The custom at the 
present is to report the total number of cells per cubic millimeter 
of blood \vith the percentage of the various types. He looks at 
the total then at the percentages; some think the total most 
important and others the percentages. As a result there appears 
to be a consistent inconsistency in interpreting what should be 
considered normal or abnormal. The method recommended for 
overcoming tliis difficulty is to report the finding in total number 
of each type of cell, e.g. instead of reporting a total of 12,500 cells 
with 75 per cent neutrophiles. 23 per cent Ijunphoc^des and 2 
jier cent monoc 3 *tes, the report would read — Neutrophiles, 9375, 
l\Tnphoc 3 'tes, 2875, monocjdes, 250 which would be interpreted 


T.\BLE 2 


NonMAL Range of Leekocttes 



3 Mo.vrns to I 

3 TEAKS 1 

3 TO 5 TIAR.S 

OVEK S TEAB.*! 
AKD ADXrun 

Neutrophiles 

2000-7000 

300O-S00O 

3000-7000 

Ba.sophilee 

0-50 

0-50 

0-50 

Eosinophilcs 

25-700 

50-700 

50-400 

Lymphocytes 

4000-9000 

2500-0000 

1000-3000 

Monocvlcs j 

25-700 

25-700 

1 

100-600 



as a slight neutrophilia. It requires less than a minute to make 
the necessary calculations. The percentages should onlj' be used 
as a means to an end and not given as a final answer. The follow- 
ing table wliich is given in Approved Laboratorj’ Teclmic of the 
American Society of Clinical Pathologist can be used for interpret- 
ing the findings. Like the normal ranges the}'- can be supple- 
mented and further use of them will no doubt furnish more exact 
ranges and additional ones particularh' for cliildren. 

Inlcrpreting the Imhocyte count. For simplicitj* and uniformit}' 
the following nomenclature is recommended for reporting ab- 
normal findings in the leukocyte count; 

Neutropenia = decrease in pohmorplionuclears. 

Ba.^ojXinia *= decrease in baHoj)hik. 

Eosinoperua => decre.'iso in eosinophils. 

lATTiphoiwnia <= decrease in l>unphoc%i,e?. 
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; Monopenia = decrease in monocytes, 

t Neutrophilia = increase in poIjTnorphonucIears. 

; Basophilia = increase in basophils. 

‘ Eosinophilia = increase in eosinophils. 

Lymphocj'tosis = increase in Ijunphocytes. 

\ Monocj-tosis = increase in monocj'tes. 

The terms relative and absolute have been omitted as the 
above terms cover every possible change. A high percentage of 


TABLE 3 

Comparative Leukoctte Counts Using the Percentage and Number SIethod 

OF Reporting 


! 

AUGirST 

erPTEHBEH 

28 

29 ! 

1 

30 

1 

2 

2 

5 

i 6 

7 

8 

9 

10 

11 











600 




Per cent 

Neutrophiles 

34 

14 

29 

30 

24 


16 

22 

12 

4 

4 

20 

1 16 

Basophiles 














Eosinophiles 

2 

2 

1 


4 


4 






1 

l 

Monoc3*tes 

5 

2 : 

1 

1 




2 



8 


j 

L3'mphoc-v’tes 

59 

1 

82j 

6Sj 

69i 

i 

m 


80j 

76 

88 

96 

88 

SO 

1 84 


Numbers 


Neutrophiles 

1156 

392 

435 

135 

360 

198 

224 

286 

120 

24 

36 

90 

120 

Basophiles 


Eosinophiles 

63 

56 

15 


60 

72 

140 







Monocvtes 

170 

56 

15 

5 

26 



72 



L5Tnphoc3^s 

2006 

2296 

1020 

310 

lOSO 

880 

1120 

988 

880 

576 

792 

360 

630 






ljTnphoc3i:es due to a neutropenia is called a neutropenia and not 
a relative Ijmiphocjdesis; because in the former we state what 
actually exists and do not iavolve a type of ceU which has not 
changed from the normal. If the increase percentage is due to 
an actual increase of lymphocytes, then it is called a lymphocjdo- 
sis. These terms can be qualified as mild, slight, moderate, 
marked, and so forth. 

To demonstrate further the use and practical value of this 
method for reporting I would like to present the results of blood 
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studios in a patient who developed a marked and progressive 
neutropenia at the Graduate Hospital (table 3). 

SXJMiLA-RY 

B}' bringing to the attention of the Society the value and pur- 
pose of these normal figmes, it is hoped that an interest vill be 
stimulated wliieh will lead to their adoption by the members and 
that measures will be taken to encourage their general i^e. In 
conclusion the important points are summarized as follows; 

1. The standard normals are not strictly normal, but are 
figures to be used as standards for reporting blood tests and cal- 
culating indices. 

2. The normal ranges are what ma 3 " be considered normal 
according to standard normal figures. These can be changed to 
suit the locality or patholo^st and are not to be considered 
standard, 

3. The adoption of the standard normal will make all reports 
of the same value and does not require anj’" change in methods or 
apparatus, 

4. It does not require anj'’ change in what was formerly con- 
sidered normal, except that the\' will be expressed in terms of 
standard normal figures. 

5. Wlnle the pathologists are studj'ing and changing normal 
ranges, the clinicians will receive reports in uniform values. 

G. The use of standard normals does not in anj' way effect the 
accuracj' of the reports. 

7. The interpretation of the reports has to do with the ranges 
adopted and these can be adjusted to suit the pathologist. 



A NEW :^IODIFICATION OF ^^lALLORY-HEIDENHAIN’S 
DIFFERENTLIL STAINING ZVIETHOD AND ADAPTA- 
TION OF F0R:MALIN-FIXED Z^IATERIAL for ZVLIL- 
LORY’S STAINS^-'^ 


JAMES W. IvERXOHAX 

Section 071 Pathologic Anatomy. The Mayo Clinic, Rochester, Minnesota 

Pathologists are coiistaiith' endeavoring to increase their 
aiTnamentariuni to demonstrate better the morbid changes Avhich 
occur in the tissues of the body. To the liistologist, Alalloiy's 
stains are m valuable but them uses ha\'e been necessarih* limited, 
because tissue to be stained b.v these methods must be fixed in 
Zenker'S solution. Formalin has become almost the universal 
fixative because tissue may be preserved in it indefinitely and 
most stains used as a routine can still be employed. Ever since 
j\Iallory described these special methods for Zenker-fixed tissue, 
liistologists have been modifying the fixative and the stains with 
varying, and usually with unsatisfactoiy, results. Even washing 
the tissue and refixing in Zenker's solution is unsatisfactory. 
Davidoff has suggested placing the formalin-fixed tissue in 
ammonia water and refixmg in Zenker's solution, a procedure 
which removes some of the difficulties. However, the following 
adaptation has proved the most satisfactory and uniform method 
which I have encountered. The formalin-fixed tissues are washed 
in running water or ammonia wmter for a short time. The latter 
procedm’e serves to prevent the accumulation of “formalin pre- 
cipitate” on the stained prepai-ation. The tissue is then placed 
for four’ daj’^s in Weigert’s primary mordant for m3'elin sheathsf 

*Read before the Tenth Annual Convention of the American Societj* of 
Clinical Pathologists, Philadelphia, Pennsylvania, June 7-9. 1931. 

t Weigert’s primary mordant for myelin sheaths: 


Potassium bicliromate 5 gm. 

Chromium fluoride 2 gm. 

Water 100 cc. 
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aud for two days in 'Weigert's secondary mordant for myelin 
«heatlie/ It is tlien embedded in paraffin and stained in the 
n-nal May M'itli Malloiy’s phosphotungstic acid hematoxylin or 
other '•tninins metlmds requiring Zenker's fixation. This differ- 



I'li;. 1. Section- or Peuii’HEIivl Xeioes 

Tiif left It'ilf of flir flirnro i-n cro— -cction of .a norinnl «ciatir nerve; tlio nerve 
«.'i- fir-t fiNwI in fonnaiin .niid tlien inordaiitiHl ivith WeiffertV inyeiin siieafli 
inordnnt'. tb*’ connective ti— ne. n. i>- a pale blue and the myelin sheathN, h, 
•tre r«d or deep orange; the a\i- cylinder-, r, .are deep blue or purple (Mallorj’- 
Hcidtnbain'-) -tain X.VHM, Tiie riirlit brdf a loiiKitudinal -ection of a decen- 
emfuiir femoral ne'rve: flic ‘•{.ainiiiR method iv the same a- in the left section. 
'I'he eemiit etivc ti-'ue, o. I*; p tie blue, the myelin, h, which iv breaking down and 
lollectiuK in ina— e*-. i- reel or deep or.injre; m the miel-t of -onie of the myelin 
ina— f - are -m dl black clot-, r. v. hich repre-emt fr.ijimi'nt- of aNi- cylinder- which 
-tain blue or purjile ( X-.'it)!. 


‘ Ue iceTi'- H'cond iry mordant for myelin -heath'-: 
Acf rate of copiv r 
f ’hrivimnn iliKiride 
\<t tic and, ;j<! {>^r cent 
tVnt* r 
ro—.nilui 


■) cm. 
2 cm. 
.■» ce. 
100 cc. 
10 cc. 
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entiates the neuroglia, fibroglia, and so forth, as satisfactoril}* 
and cleai'h’ as if the tissue had been fixed in Zenker's solution, 
and excellent rasults have been obtained after the tissue has been 
fixed several years in formalin. Heidenhain’s^ modification of 
]Mallor3* s etlnd violet orange G. stain is valuable after Zenker's 
fixation, and the foregoing modification makes it available after 



Fig. 2. Section' Through Glo:.iep.ulu.s Shovt.vg Bowman s Capsule and 

THE Gapilucry Tufts 

The connective tissue of the capillaries stains blue and is rendered verc' 
prominent with this stain. The basement membrane of the tubules also stains 
distinctly (Mallorc'-Heidenhain's stain after fi.xation in formalin and Weigert’s 
mc'elin sheath mordants X720). (.A.fter Wilbur.) 

fixation in fonnalin. It is particularh' applicable to the peripheral 
and SATnpathetic nervous s^'-stems. After Weigert's mordant, 
Weigert^s niA^elin sheath stain maA' be used, but I have found the 
^IaUor\’-Heidenham stain even more valuable, particularly* for 
those nerves in which only slight amounts of myelin are present 
and from which the hematoxy'lin so frequently disappears during 
differentiation. With this stain, the myelin is reddish-orange, 
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the connective tissue is bright blue and the axis cylinders stain 
deep blue or purple (fig. 1 h Occasionally, in degenerating nerves 
the axis cylinders are decj) red, simulating the reverse reaction 
of Alzlieimer; however, it is not constant. DifTerentiation is less 
drastic than with Weigerfs myelin sheath stains and consequently 
smaller amounts of myelin retain the stain and are thus rendered 



I’lG. a. Xoint.VI. PlTUlTAHY Gl.\.ND 

Wit!i tlip .‘.taiin'nc inetliod tlie coiincrtivo ti^uo .ctrom.i 

around tlio IdcKid einu'- and ‘•o fortli. p.nln blue. Tlie chroinojdu'l cell-. ", 
are bricht rerl to orange, dciHUidiiur on the lenpth of time tiie ti‘-^ue vva'- in for- 
inalifi Ix'fore beinc rroinatetl. Tlie ba-.oj)hi]ic celb, b. are deep Idiic or purple, 
dependinc on tlm number of cbromojihil pranule^ pre-ent. The chromophobe 
cr-li-'. r, are a jial" blue without pranule^ t-Mallory-IIeidenhain’s .-tain xaoO). 

vidlde. Thi< is pttrticularly true in studies of the symptithefic 
nervous .system. The method ha.'- a wide apjilication in the fiekl 
of general ji.atliology and hi'^tology and in studies on the glomeruli 
of tlie kifiney tHeidenlniin.* McCIregor^ and others) when dilTer- 
entiatioji of ti"U(iS is iniport.ant: ‘Wilbur’ has aho found it valu- 
able in tliis coiuu'ction (fig. 2). It demnn.strates the reticulum 
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of the liver, spleen, IjTnpli nodes, and so forth, and also the blood 
vessels in hemangio-endotheiiomas and other tumors, 
Histolo^ts have endeavored for years to differentiate bj* stains 
the three tjmes of cells in the pituitary gland, especiallj' bj' the 
use of one stain. After fixation in formalin or with the use of 
unfixed tissue, when mordanted in TTeigert’s myelin sheath mor- 
dants and IMallorj'-Heidenliain’s or azocarmine stain is used, the 
three tj-pes of ceils are clearl3* contrasted (fig, 3 ). The chromo- 
phil cells are bright red, the chromophobe cells are pale blue and 
the basophil cells are deep blue or purple and readil3' distinguished 
from each other. hran3^ cells contain both chromophil and 
basophil granules, gi\Tng the cell a purple tint so that many 
gradations between the red and blue are \Tsible, The stain is also 
valuable in distinguishing the chromophil from the chromophobe 
adenomas of the pituitar3' gland and shows that man3’' tumors are 
mixed, containing both t^'pes of granules and cells. Bailie^sstain 
for the granules in the pituitar3' ceUs can also be used afterthese 
mordants. 


COlISfEXT 

A method is described which allows the use of iMallor3'’s dif- 
ferential stains on tissue fixed in 10 per cent formalin. This 
method is applicable to histolog3* in general but to neuropathology" 
in particular. It also differentiates the three 137)63 of ceUs in 
the pituitar3' gland. 
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EDITORIAL 


A Beoader View of Comparative Pathology 

Perhaps no other group than laboratory pathologists realizes 
so keenly' the chan^g concept of cause and effect. One of the 
principal tenets of medical faith was that there was a uniformity 
of cause and effect to which those in laboratory’- medicine have too 
strictly adhered in practicing their mechanistic philosophy'. 
This theory' assumed the identity of morbid causes and the entire 
similarity of anatomical responses. Such a reasonmg begins 
with the history' of medical thought. 

It is probable that those keen observers, the internists, who, 
incidentally, often blaze the trail for us, realized very early' that 
there could not be the same response coming from identic causes 
by' every' indiwdual. It is a commentary' that bears no extension 
upon the craft of clinical pathologists that too small a number 
have admitted this and made their calling flexible. 

Perhaps the most conspicuous self-analysis that has ever taken 
place in this country' occurred when the Society' recently carried 
out a critical program on specific therapy'. If there be one 
lesson to be learned from these deliberations, it is that there is a 
missing link in our understanding and practice of what can and 
should happen in the vaccine handling of certain cases. 

The ordinary' acceptance of the term comparative pathology 
implies finding similar morbid changes in snakes, elephants 
and men. That such a definition is inadequate is illustrated by' 
many' observations. Stry'chnine does not act the same in birds, 
dogs and man. The amoebic dysenteries, of spontaneous and 
experimental character, differ in the principal zoological orders. 
The incidence of tuberculosis in closely related animals is entirely' 
different. Cerebrospinal neiY'e tract disease does not occur in 
lower animals. Anatomical structure, and therefore physiology', 
may' vary in different members of the same genus. Certain 
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infectious diseases occur 011I3’' in certain genera and may not be 
transmissible to another. Species specificity of parasitism is 
well known. 

These and many other examples impel us to wonder if we should 
think of such pathologj* as contrastive, not comparative. 

Comparative pathologj' should then be limited to intraspecial 
occurrences, which would depend upon the facts that perfect, 
common and mutual anatomjr and physiologj' should exist in 
every member of the species. 

*-Vssxmiing this to be true, one could ndth accuracj’ establish 
certain tests that would have an absolute or mechanistic value. 
But, with apologies to Claude Bernard, there is a phase of hmnan 
pathology that must be described on a constitutional basis, there 
being no such perfect intraspecial uniformity. 

One of the hopes of those who practice laboratory* medicine 
cannot fail to be to establish definite measming rods for constitu- 
tional groups in a comparative sense. The reaction to vaccines 
in the blood tissue atrophies that maj* be associated with dermato- 
logical respon.se, such as psoriasis, scleroderma and the like, can- 
not be the same as in the case of a plethoric indi\*idual with 
cardiorenal disease. The blood urea nitrogen output cannot be 
placed on the same basis in sy'mpatheticatonic persons, as in the 
stoical manual laborer. The pigmented indhudual cannot have 
the same pigment chemistry*, and therefore the same protein 
chemistry*, as the blond who has the susceptibility* to blood 
diseases. 

Tlic goal then towards which to work in comparative pathology* 
is tlie establishment of standards closely comparable to clinical 
standards until clinical material has been so tabulated by mathe- 
matical mcasAirements that by a simple formula the value of each 
one of the variables may* be transferred into the value for the 
other. To what extent the field of laboratory* medicine is 
ex-pected to make diagnoses, and therefore to use pure mechanistic 
niles, cannot be estimated. But if he who practices it will under- 
stand that his experimental lower animals are more likely to 
present contrastive phenomena and his intra-human examples 
better considered as giving comparative phenomena, and if he 
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■Riil realize that each of the indhidual groups is really sui generis, 
then will he begin to establish his measuring rods and to con- 
tribute to the ever deepening significance of racial variation, the 
parts of which at the moment fail to stand in mathematical 
relationship. 

This cannot lead to the practice of vitalistie philosophy’ but it 
forces greater attention to the species noims, finer di%isions into 
groups, closer study of indmdual cases, and better analysis of 
comparative pathology v’ithin the intra-human responses. 

Herbert Fox. 


AHEEICAV JOVUKiS. OF CLOTCil. PATHOLOGT, VOL, 1, KO. 5 




SOCIETY NEWS AND NOTICES 


TeXTH AxxuAL CoXYEXTIOX of the AilEEICAX SoCIETl' OF 

Clixicae Pathologists 

J line 7 to 9, 1931, Philadelphia, Pennsylvania 

The Ajesricax Society of Clixical Pathologists held its 
Tenth Annual Convention at Philadelphia, June 7-9, 1931. 
The meeting v*as one of the most successful ever held, about 100 
members registering, and demonstrated that the Society has 
realty become of age. 

There were twent 5 ^-six papers presented during the scientific 
sessions and there were ten exhibits. The sessions were well 
attended, there being as many as 200 in the room at times. An 
interesting and important feature of the meeting was a sjunposium 
of eight papers on vaccine therap 3 L 

The annual banquet was an unusual success and was weU 
attended. The three addresses were delivered b}’' President 
Kenneth AI. Lj-nch, Dr. B. C. Crowell and Dr. David Riesman. 
These addresses complimented and supplemented each other in 
an interasting manner and defined well the field of chnical pathol- 
ogj' and its relation to medical sciences. Its importance was 
clearty pointed out and the qualifications of men practicing the 
specialty placed on a high plane. 

The scientific sessions were held, quite fittingty, in the audi- 
torium of the Philadelphia General Hospital. From the windows 
of this beautiful structure one could almost see the little old brick 
building in which Osier did his autopsies and in which man^’’ 
members of the Society obtained their fundamental training in 
the subject. On \'iew for the members w’ere Dr. Osier’s old 
autopsy' table and the original protocols of his examinations. 
The academic and scientific atmosphere of the building added to 
the spirit of the meeting. 
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Important changes in the By-laws were passed wliich nill be 
found elsewhere in the Jottexal. The following men were elected 
to membership: Samuel T. Lindsay, Rochester, N. Y., Roy R. 
Krackc, Emory University, Georgia, Henry F. Hunt, Dan\-ille, 
Pennsylvania, IMarcos Feman-Nunez, IMilwaukee, Wisconsin, 
Pliim F, i^Iorse, Detroit, Michigan, Hazel R. Prentice, Kalama- 
zoo, ^Michigan, Frederick O. Zillessen, Fond du Lac, Wisconsin, 
Benjamin E. Konwaller, Davenport, Iowa, William A. Meyere. 
Oklahoma City, Oklahoma, and Eric A. Femiel, Honolulu, Hawaii. 

The Business meeting was held on Tuesday evening June 9. 
Tlie following reports were presented and approved: 

REPORT OF THE EXECUTIMS COMMITTEE 

The Committee wishes to report that the year just closing lias been a liighiy 
successful one. The affairs of the Association have gone forward in a most 
satipfactorj' manner. 

The work of the Sccretar}’’s office has been carried on efficiently by Dr. 
Giordano jind the Chairman wishes to express his appreciation of the pleasure 
he has had in working with him, Tlie books of the Secretary have boon checked 
and found in perfect order. 

The audit of the accountant show.s the financial condition of the Association 
to Ijc excellent. Tlic assetsS .«how a ."light increase in spite of tlie launching of 
the official Journai. Each year ha-s shovsm a greater financial strengtli and, 
though our resources are .still small, our condition is sound. 

The Committee feel." that the Society may l>e justly proud of the Journal. 
The material and the mechanical fc.iturcs of the periodical h.ave secured universal 
approbation. Tliat the Society is able to publish such a Journal \rith no 
change in the dues from mcmlrcrs i.s a csjusc for congratulation. To the Editor 
and to the Publication Conunittee we owe a debt of gratitude. 

The change in time of meeting was agreed upon ns an experiment this year. 
.\n c.xpres.'-ion from the membership as to its continuance is desirable. 

A numl>cr of changes in the By-Laws have Ijccn proposed by this Committee. 
We Iru^ithcy wll have yo\ir thoughtful consideration. 

The Committee feels that we have lind unusually efficient sendee from the 
various committees and to thank them for their labors. 

J, II. Bl.xck, 
Chainnan. 

REPORT 01' THE EDITOll-IX-CHIEF 

Dae largcriy to the untiring efforts of Dr. J. A. Kolrner, a contract w.ns 
entered into wifit the \Villiain5 & Wilkins Company for the publication of the 
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Americax Jouexai. of CZiixiCAi, Pathology. It Tvas decided by the Publica- 
tion Committee that the Jotjek'al should be a bi-monthly publication, beginning 
■frith January 1, 1931. Three issues have been published and the fourth is in 
press. 

The response on the part of the membership has been most gratitjung. The 
makers and dealers of scientific equipment hare contributed advertising most 
generously, and the JoOT3r.4LL has begun under veiy' favorable conditions. 

Certain rules have been published in the JouRx.tL governing the tlTe of 
material to be published and the manner in vhich it vrill appear. 

The Editor fn'shes to thank the Society' for its cooperation and to request its 
future support for the JoxmxtL. 

T. B. I^Ligath, 
Editor. 


THE CO^nilTTEE ON EXHIBITS 

Your Committee on E.vhibits begs to express the opinion that no exhibit at 
this meeting shosved a degree of excellence sufficient to Tvarrant the bestowal 
of a medal on the exhibitor. 

It wishes, however, to commend Dr. B. Steinberg for his excellent illustrations 
on The Pathology and Etiologj' of Degeneration and Inflammatorj' Lesions of 
the Appendix and the Presbx’terian Hospital of Philadelphia for the beautiful 
examples of photograph}" in color. 

W. S. Thoiias, 
Chairman. 


PEPORT OF SERVICE BUREAU 

The acthities of the Service Bureau for the year 1930-31 have continued as 
in the past. Four n^embers placed their names on regstration and six institu- 
tions consulted this Bureau for service. 

Your committee, in order to be effective in its service, urges that everj' 
member who would consider change in location to place their name on file with 
this committee so that they can be immediately notified as soon as an opening 
is available. While notices of such openings will be published in the Jourkal 
obriously very often too much time elapses from the time of the call to the 
publication of the notice. 

A. S. Giordaxo, 
Chairman. 


REPORT OF THE RESKIRCH COAHTTEE 

In the absence of the Chairman, Dr. A. G. Foord, Dr. M. Pinson Neal, 
Acting Chairman, reported that the activities of this Committee have been 
rather limited because of the failure of most of the members to add their per- 
sonal cases of blood dyscrasias to the Society’s permanent registry. It was 
stated that onlj" four members contributed case records and slides so far and 
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it is hoped that many more wll I}? conlributins: in the future. Tlie subjects 
of ngranulocylosis, acute leukemia, blood dj-scrasias following arsi)henaininc 
therapy and pernicious anemia like sxmdromes were chosen because of universal 
interest in these conditions and because of the ease of collection. 

Tiio Comnutlee recommended the Huppert-Nakayama test for the presence 
of bilirubin in urine, based upon favorable reports received. 

Tire Committee recommended that the hematologic collection be continued 
for the next few* j-car? and is also desirous of rccci^ing comments for future 
studies. 

Tiic Committee again made a plea to the Executive Committee to set up 
more definite rules for making the annual Ward Burdick award. The award 
this year was granted to Dr. W. G. Exton. 

M, Pex-bok Ee.\l, 

Acting Chairman. 

REPORT OF TliE PUBLICATION COMMITTEE 

Tire Publication Cemraittcc reported that the book on Approved Laboratory 
Technique, prep.arcd under the auspices of the Society, is finished and is exjrected 
to appear from tire press in August. 

J, A. Kouier, 
Chairman. 

REPORT OF THE BOARD OF REGISTRY 

The Board of Registry submits a very' extensive report of their activities 
and also submits a financial statement which is referred to the Executive 
Committee for approval. 

Tltey h.nve approved 6 universities and colleges that give courses in medical 
tcchnologj', o universities hospital lal>oratorio.s, ]4 hospital laboratories and G 
hospital lal>or.aforie5 conditionally. 

Attached to thi.s reimrt. is a very' extensive investigation by Dr. K. ikeda 
pertainiim to institution.® available for training of technicians and medical 
technologists. 

P. IIlaUKOWlTZ 

Chairman. 

REPORT OF THE SI- CRETARA'-TREASURER 

Tiicyearof 19.30-31 m.arks an important step in the history' of the American 
Society of Clinical Pathologi.®i“ — immeh*, the publication of the official Journ'au 
and rise coniplefkm of the Book on approved latKjmtfrry methods spon.^ored 
by your .'Society. For these accoinpU^hments the Focicly o',ves a debt of 
gratitUf'K- to the untiring t■^Tort^ of Dr. John A. Koimer for bringing alxiut the 
arrangemC’Jd.*; with the publishcrg; to Dr. T. B. Macath as Editor-iii-Chjef of 
Ifio .U}i mvAi. bei(,rig^ th" credit for the high standard ur>on which the .JovnsM, 
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is nm. Tliis office carries many responsibilities and there is a great deal of 
labor in editing material submitted for pubUcation. 

The publication of the Jotjkxai. \rithout increasing the membership dues 
has l>een made possible by greatl%' curtailing office expenses. For the present 
the Secretary’s office is conducted with on^* a part time stenographic sendee 
and so far the rental of space has been donated. 

For the good of the Societ}’’ it is imperative that we create a re-sen-e fund for 
futm-e development of our actmties. This can be accomplished only by 
cooperation of our entire membership in eliminating all unnecessan’ corre- 
spondence. This year we have requested that membem make their own resen'a- 
tions T^dth Hotels. Since the publication of our Joup.xal, circular letters have 
been reduced to a mim'mum. I, therefore, urge you to read carefully the 
column on Society news and notices and hope tliat everj' member contribute to 
this b}' writing direetty to the Editor-in-Chief. 

Since your Society is obligated to pay S.5.00 of its dues for the JounxAn, 
it is obvious that no member should exjject to receive the Jou3in'.ai. without 
meeting his financial obhgation. If you are not recei\dng the Joxnix.A.L or haxe 
changed address, please notify* your Secretary’s office at once. 

There are at present 376 active members. During the year 2 members 
resigned because of iU health and 4 were lost to the Society because of death. 

The Secretaty wishes to thank the Committee chairmen for their splendid 
work and cooperation. AH the committees have functioned independently and 
due credit should be ^ven them for their accomplishments. This is particularly 
ture of the Committee on Local Arrangements. The 3 ' have done their work 
efficients* and deserve thanks from our membership. 

The follov-ing financial report, as appro%*ed bj* the Executive Committee, 
shows the standing of the Society at the close of the fiscal year, ISIay 31, 1931 : 

STATEMENT OF KECEIPT3 .AND DISBER.SE5IEXTS FROM JUNE 1, 1930 TO MAT 19, 1931 
Balance in bank, ^lay 31, 1930 (Goldberg, Fox & Co. Report) .... S3, 371 .40 


Receipts: 

Initiation Fees S425 . 00 

Membership Dues 3,410.00 

Technicians Registry 1 , .530 . 28 

Convention E.xpense-Refund 484.96 

Commercial E.xhibits 180.00 

Lantern Sold 30.00 

Telephone Refund 2.19 

Miscellaneous 3.50 

Collections on Checks returned by banks 31.75 

Total receipts 6,097.68 

Total cash to he accounted for $9,469.08 
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DuhnrfanaiLi: 

Initiation Fees Refunded $195.00 

Membership Dues Refunded 10.00 

Technicians RegLstrj- 1 ,034.50 

Convention E xpense 1,209.39 

Saiarv — Marie Boss $195.00 

‘ — R. H. Brocierick 100.00 

— ^.41ice Gracy 250.00 

— ^Stenographic Service 19.25 564.25 

Office Rent 25.00 

Office Supplies 24,95 

Telephone G.S2 

Postage.. SI. SO 

Printing and Multigraphing 332.91 

Goldlwrg, Fox & Co. Audit 37.50 

Freight and Cartage 111.34 

^lisccllaneous 26.29 

IVillmms <k Wilkins Subscriptions 1 ,7S0 . tK) 

■Uncollected Checks returned by Banks 41.75 


Tolal di^jurscmcnl? 

Balance in hanh, May 19, 1931 


$5,481.50 

$3,9S7.5S 


REPORT OF THE NECROLOGY COMMITTEE 




3it iHcmon'nm 


\ 


tE^Isc tijfm, O jrailjtr, (n im* 
mortal truct! 

2Isf;fs to nshttf, iast to 
feinbreli bust, 

vCiU the last augrl rolls tljc 
Slone atoag, 

Snb a ncta moniing brings 
eternal bar! 

Oliccr W'enrfeW Hotmtt, Af JO* 




r 


During the past yc.ar the Arneric.an Society of Clinical Pathologists has lost 
llirough de.ith four of its members. 

We vri?h to expre.-s to their families our sincere .sympathy and our apprccia- 
t'.on of the v.alu.able sendees our late colleagues rendered to the public and 
medical profession in their efforts in the field of clinical pathology. 
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Edward Fenton Cooke, Houston, Texas. Bom in Oldham, England, 
August 24, 1875. Go.innion and private school education leading to Fort 
Worth School of Medicine where he graduated in 1897. Licensed under the 
Act of 1907 in Texas. He practiced at Houston, then at Forreston, Texas, 
and then returned to Houston where he has been since 1911. 

Died Januan' 8, 1931, age 55, of chronic myocarditis. 

Dr. Cooke was a member of the American Medical Association, Societj'^ of 
American Bacteriologifets, South Texas IMedicsl Association. He was secretarj^ 
and treasurer of South Texas Medical Association for six 3 'ears and in October of 
1913 was chosen as President of that Association. He was an active member in 
the Te.xas Society of Clinical Pathologists and in the affairs of the American 
Society of Clinical Pathologists. 

FrankRiecker Lyne, Chagrin Falls, Ohio. Bom in Stockport, Ohio. Gradu- 
ated Lovreli, Ohio, High School, 1914. A.B. Marietta College, 1917. Gradu- 
ated Western Beserce TJniversit}* School of IMedicine, 1922. Licensed in 
Ohio, 1922. 

Died in Chagrin Falls, June 19, 1930 of a bullet wound. 

Dr. Lyne was a member of the Ohio State Medical Association and member 
of the American ^ledical Association, Societj' American Bacteriologists,' was on 
staff of Fain'iew Park Hospital, Cleveland, Ohio, as pathologist. He was the 
son of Dr. George L. Ljme of IMedina, former Coun^' Health Commissioner. 

Harold Gustavus Palmer, Philadelphia, Pa. Bom in Chicopee, IMass., 
November 5, 1873. Graduated from University of Pennsjdvania School of 
Aledicine in 1895. Licensed in Philadelphia 1896 and in Pennsj'lvania 1926. 
Practised in Pittsburgh, Pa., and Providence, R..I. 1915-1918. Was on the 
staff of St. EUzabeth’s Hospital, Washington, D. C., in 1924; St. Agnes Hospital, 
Philadelphia at his demise. 

Died in Philadelphia, American Oncologic Hospital, ilarch 15, 1930, broncho- 
pneumonia. Age 57 j’ears. 

Fellow of the American Aledical Association and P«.hode Island Aledical 
Societ 3 '. 

James Roe Snyder, Sacramento, California. Bom in Scriba, New York, 
November 2, 1888. Graduated from Chicoa, California, BQgh School. Gradu- 
ated from S 3 Tacuse Universifi' College of Medicine 1912. 

Fellow of American Aledical Association; was in City Laboratory in Sacra- 
mento, California at time of his death. 

J. J. Moore, 
Chairman. 
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The Kominating Committee presented the following names: 

rrcsidatl-€kcl: W.vlttr M. Simpson 
Vicc-Praidcnt: C. J. Bucher 
ETictdive Commitlce: Iv. M. Ltnch 
A. J. Foord 

Board of Censors: Nathan Rosenthae 
F. M. Johns 

Board of Rcgisiry of Technicians: W. E. King 

Asher Yaguda 

'Ilic above candidates were unanimously elected. The mem- 
bers retiring from the committees are: 

Exccnlirc Committee: J. A. Kolmer 
A. H. Sanford 

Board of Cctisors: Ernst Scott 
B. W. Rhamy 

Board of Registry of T cchnicians: A. G. Foord 

C. Y. White 

Past Presidents 


1022- 3 Dr. Philip Hillkowitz Denver, Colorado 

1023- 4 Dr. Wm. Carpenter MacCaiiy Rochester, Minnesota 

1024- 5 Dr. John A. Kolmer Philadelphia, Pa. 

1023-C> Dr. Frederic E. Sondem New York, N. Y. 

1020-7 Dr. Win. G. Exton Ncw.ark, New Jersey 

1027-S Dr. A. II. S.anford Rochester, Minnesohi 

1023-9 Dr. F. W. Hartman Detroit, Michigan 

1020-30 Dr, J. H. Black Dallas, Texas 

1030-1 Dr. K. M. Lynch Charleston, S. C. 


rtlE-MHERS OF THE AMERICAN SOCIETY OF CLINICAL 

Pathologists 

GEOGRAPHIC DISTRIBUTION 

• .•jsson.ttc Members. 5 Correspondinj; Mcmhcr.s. 

t Counsellor!®. ** Honorary Members. 

FOP,ElGN 

J. A 23®? Main St, E., Hatnilt-on. Canada 

Co'-T-'t-MA-vnuY. (3sr.^ii G Box 536, San Juan, Porto Rico 

DuAinc-e;;, tVit. Ja«es Gcnersl llospital, Hamilton, Ont.ario, Canada 

Dt: Lvov, V,’Ai.rR,rj>o Knn?.A.s Avenue 609, Mcnila, Philippine Island.s 

Dtke, F.C .9 George St.. Wolverhampton, England 

Ep.j<‘ A The Clinic. Honolulu, Hawaii 

r M ascv IlS-5 Wol-eley Are., Winnipc-c, Canada 

*G%r.Fr,n, C.7. Pclinp Union Meilieal College, Poking, China 
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Keli,t, Frakk L 

XlCHOtSON'j Dakiei,. 


...U. S. X.. First Brigade U. S. Marines, Cape 
Haitien, Republic of Haiti 
. . .Medical College, Winnipeg, Canada 


ALABAMA 

Graham, _G. S 2620 Madison Ave., Birmingham, Ala. 

Jones, Walter C Tenn, Coal, Iron A R. R. Hosp,, Fairfield, Ala. 

ARKA2TSAS 

ILeb, D. C LeoX. LevA* Memorial Hospital, Hot Springs, Ark. 

CALIFORNIA 

An'deews, V, L Holhnrood Hospital, Hollwood, Calif. 

Bbtxin, M. E 727 West 7th St.^. Los Angeles, California 

Bogen, Emil Olive View Sanitarium, Olive View, Calif. 

Bolin, Zeea E University of California Hosp,, San Francisco, 

Calif. 

BojnrNGE, C. W 2007 Wilshire Blvd., Los Angeles, Calif, 

Butka, H. E 312 X. Boyle .Ave., Los .Angeles. Calif. 

Cummins, W. T Southern Pacific Gen. Hospital, San Francisco, 

Calif. 

Foord, .Alatn G Pasadena Hospital, Pasadena, California 

Glenn, Robert -A Samuel Merritt Hospital, Oakland, Calif. 

H.tiiiiACK, Rot W 523 W. 6th St., Los .Angeles, Calif. 

Holliger, Ceuhles D 203 Medico-Dental Bldg., Stockton. Calif. 

Htland, C. M Children’s Hospital, Los Angele-s, Calif. 

^Marquez, H. G Flood Bld^,, San Francisco, Calif. 

!Moohe, Gertrude 2404 Broadway, Oakland, Calif. 

O’Reillt, B. C. X Flood Bldg., San Francisco, Calif. 

fPiCKAKD, Rawson J 805 Watts^idg., San Diego, Calif. 

PuLFOED, D. ScHUTLER 650 3rd St., Woodland. Calif. 

Ruediger, E. Henry Mercy Hospital. San Diego, California 

Shackford, Bartlett C 1208 Security Bldg., Long Beach, Calif._ 

Stowe, W, P.4Rkeh St. Luke’s Hospital, San Francisco, Calif. 

Thompson, Harold .A Electric Bldg.. San Diego, Calif._ 

Victors, Ernst .A i\Iedico-Dentat Bldg., San Francisco, Calif. 


COLORADO 


Black, William C University of Colorado, Denver, Colo. 

Carson, P, C 557 So. University, Denver, Colo. 

Corper’ H. J Xational Jewish Hospital, Denver, Colo. 

Dow.ning, E. D Woodman Sanatorium. Woodman, Colo. 

Dunlop, Josephine X Corwin Hospital. Pueblo, Colo, 

G.cuss, H.CRET Republic Bldg., Denver, Colo. 

Hillkowitz, Philip Metropolitan Bldg., Denver, Colo. 

ilAUL, Robert F 227 Mack Bldg., Denver Colorado. 

tMaynaed, C, W Pueblo Clinic, Pueblo, Colo. 

Mugbage, B. R 4200 E. 9th .Ave., Denver, Colo. 

Ryder, Chas. T 1626 Wood .Ave., Colorado Springs, Colo. 

Stai?,-es, Minnie E Bums Bldg., Colorado Springs, Colo. 

SuLLiv.AN, Helen Craig 3600 So. Gilpin, Denver, Colo. 

ViTlliams, Wm. Whitridge 504 I^Iajestic Bldg., Denver, Colorado 

CONNECTICUT 

fFiSHER, ,Je.s5ie W 23 Crescent St., Middletown, Conn. 

Hastings, Louis P St. Francis Hospital, Hartford, Conn, 

Higgin^ Wm. McK 476 Washington -Ave., West Haven, Connecticnt 

Loud, M W Xew Britain General Hospital, Xew Britain, 

Conn. 
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DISTRICT OF COLUMBIA 

Bj tlvti C P I*. S. Naval Medical School, \\'Bshington, D. C. 

C.wiGA.^. To«a>^ 16th St., N. W.. Washington, D. C. 

•Davik Wilba M. F 1">0S La-svrcnce St., K. E., Washington, D. C. 

Hr.NTt:n OjicAi: B School of Medicine, Geo. Washington University, 

' Washington, D. C. 

IKkilty, Ronnr.T a IfOl Eye St.. X. W., tVashinglonj D._C. 

hi.vn.sAY, JArtvjr.n W 102S Connecticut Avc., N. t\., ttashington, D. C. 

M-atz, Pniup B Medical Research Subdivision, U. S. Veterans 

Bureau, Washington, D. C. 

McCaj.t^, .1. M U. S. Xaval .Medical School, Washington, D. C. 

Xeuma.v, I.k<ter 3000 Fulton St., Washington, D. C. 

Rice, E. Ce.ahksxe, .Iii. ....... 102S Connecticut Ave., X. W,, Washington, D. C. 

Seungkh, Mauwce A 102S Connecticut Avc., X, W., Washington, D. C. 

Enn.Ann II Xavj* Dcp.artmcnt, Wa.shington, D. C. 

FLORIDA 

tLirrr.nF.P., Bcist 130 X. E. 2nd Avc., Miami, Fla. 

Miu>:, IlEnnKUT 11 700 Franklin St., Tampa, Fla. 

RoYri:, Ceavtos’ E Mrdicai Arts Bldg., .lacksonvillc, Fla. 

VotJMAS's, IvA C 701 Profc-ssional Bldg., Miami, Fla. 

GEORGIA 

Aykr.'S a . J Medical .Arts Bide., Atlanta, Ga. 

iBisnop, Ev'Ep.ett L Steiner Cancer Clinic, Atlanta, Ga. 

KnicKSoN, Ylanv .1 .\rchbold Memorial Hospital, Thoransvillc, Ga. 

Ivncon. GEORon F 139ForostAve.,X,E., Atlanta, Ga. 

Kuacke, Roy B Emory University. Emory University, Georgia 

Save, E. B Macon Hospital, Macon, Georgia 

ILLINOIS 

B.AI.V, Waltep. G Ft. John's Hospit.al, Springfield, 111. 

Cohen, Fhank Majestic Bldg.. Quincy, 111. 

tCiiou-Ei.E, Bovman C ‘10 E, Eric St., Chicago, 111. 

Davirsos, lsu.AKn. Mount Sinai Hospital, Chicago, Illinois 

Gatidneu, SteW-a M .30 X. Michigan Ave., Chicago, 111. 

CoonwiN. Peiuiy B St. Fr.ancis Ho.spital, Peoria, Hi. 

iiot-UAN. C. C Ft. Anthony's Ilospital, Effingham, III. 

l.r.DEP.r.p., Ainiicn 303 Sunset Road, Winnetka, 111. 

Lincoun, Maiiy C 30 X. Michigan Avc,, Chicago, 111. 

Maekovitz, B Slo.an Clinic. Bloomington, 111. 

.tlnoni;. J. J 55 E. Washington, Chicaeo. III. 

Porter. .Ioun R 1112 TalcoU Bldg., Rockford, 111. 

SwAV, .Map.y H, . 55 E. Wa,*-hington St., Chicago, 111. 

Snr.ij.Y, Henhy C ‘1623 X. Keating .tvc., Cbicagtn HI. 

TfiAi-HUiEii. Wji.ei.am Xclson-Morria Institute, 2900 Ellis Avc., Chicago, 

III. 

VoLEV-En. M.at’P .1 IC30 Fifth Avenue, Moline, Illinois 

5Vn.«o.N, W. Hes'uy Medical Arts Bldg., Joliet, HI. 

nmiAKA 

Coi-E, R, E. Horne Hospital, Muncic, Ind. 

Gsoan.Airo. AL5TEr> .? 601 X. M.ain St., South Bend. Ind, 

Hvirr.R, I'n-ASE P 7U» .So. llth Si.. I^fiLavette, Ind, 

LanoiiO'.', Hasiey K Hume Man.nir Bldg., Indianapolis, Ind. 

l.Tov, M. \V , . . Ii51 X, Lafayette Blvd., South Bend, Ind. 

NrcKs I., .t, C :103 S. Main St., BlufTton, Ind. 

UiEAV'f, B. W, 327 W. Berry St., Fort Wayne, Ind. 

Fain, L ... 712 S. Fourth St., Evnn:n-iile, Ind. 
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IOWA 

Heckes, F. a St. Joseph Hospital, Ottumwa, Iowa 

Johnson, A, A Council Bluffs, Iowa 

XoNWAULEn, Benjamin E 1026 West 17th Street, Davenport, Iowa 

Lamb, Feederick H 1001 American Bank Bldg., Davenport Iowa 

IMcXamara, F. P Finley Hospital, Dubuque, Iowa ’ 

tSxARRV, A. C St. Joseph's Mercy Hospital, Sioux Citv, Iowa 

\\ooDW-ARD, L. B., Park Hospital, Mason City, Iowa 

KANSAS 

tH.AMMEE, Seth .A 114 West Eighth St., Topeka, Kan. 

L.attimoee, John L 618 Mills Bldg., Topeka, Kan. 

McCl.ain, A. S Care of Shrine Park, Leavenworth, Kans.a,s 

KENTUCKY 

B.akee, Aeson 719 Pearl St,, Berea, Ky. 

fMAXWELE, E. S 190 N. Upper St., Lexin^on, Ky. 

LOUISIANA 

Bctler, Willts P. P. O. Box 201, Shreveport, La. 

D'Attnot, Riqney 1609 Hibernia Bank Bldg., New Orleans, La. 

Elli.s, F. G P. O. Box 201, Shrevepork La. 

f.IOHNS, Foster M 7900 Nelson Street, New Orleans, Louisiana 

Pracher, John St. Francis Sanitarium, Monroe, La. 

MAINE 

Thompson, H. E — East Maine Gen. Hospital, Bangor, Me. 

t W arren, Morti.mer 131 State St., Portland, Me. 

MARYLAND 

Bowles, E. L 3016 Guilford Ave., Baltimore, Md. 

Collenberg, H, T 904 N. Charles St., Baltimore, Md. 

Gichner, J^Ianoel G 2426 Eutaw PI., Baltimore, Md. 

Henderson, R. C .Box 526, Perry Point, Md. 

Johnson, S. Lnom Frederick Ave., Catonsville, Md. 

fJEDD, Chas. C, W 8 E. Eager St., Baltimore, Md. 

Maldeis, Howard J 104 W. Madison St., Baltimore, Md. 

**Welch, William H 807 St. Paul St., Baltimore, Mo. 

White, G. H., Jr Maryland Gen. Hosp., Baltimore, Md. 

MASSACHUSETTS 

fBoRNETT, Francis L 205 Beacon St., Boston, Mass. 

Dalryaiple, Sidney' C Newton Hospital, Newton, Mass. 

Hinton, Wm. A 25 Bennet St., Boston, Mass. 

ScuAVT, Geo. L 44 Chestnut St., Springfield, Mass. 

Watters, Wm. Henry 124 Commonwealth Ave., Boston, Mass. 

MICHIGAN 

Amolsch, Aether L 3265 Carter Ave., Detroit, Mich. 

Bond, George L 201 Metz Bldg., Grand Rapids, Mich. 

IBrines, O. A 2201 Jefferson Ave., E. Detroit, Mich. 

Cope, H. E 28 Adams Ave., W., Detroit, Mich. 

G.amble, W. G., Jr Physicians Hosp. & Laboratory Bay City, Mich. 

German, William M 1717 Franklin St., Grand Rapids, Mich. 

Ghhhzit, O. M 580 Hampton Road, Grosse Pointe, Mich. 

Hartma.n, Frank W Henrj' Ford Hospital, Detroit, Mich. 

King, Walter E Grosse Pointe, Michigan. 
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Le^vi?, W. B Battle Creek Sanitorium, Battle Creek, Mich. 

I.onK, Oliver W ."02 S. Jefleraon, Saginaw, Mich. 

MUAETi, Margaret A ..Butt erworth Hospital, Grand Rapids, Mich. 

?.ior.sE, Plixn" F Cl Eason Avenue, Detroit, Michigan 

OwEK, Cu.AEKNCE 1 1544 Vinewood Ave., Detroit, Mich. 

Owen. Robert G 507 Stroh Bldg., Detroit, Mich. 

Prentice, Hazel R ..133 Buckley St., Kalamazoo, Michigan 

Roderick, C. E Battle Creek San., Battle Creek, Mich. 

Roth, P.atjl Battle Creek Sanitarium, Battle Creek, Mich. 

Sr.AFFORDjC. M 10 Petorboro, Detroit, Aiich. 

W.ALKKR, Tkaddees 411 Lakeland Ave., Crosse Pointe, Mich. 

MINNESOTA 

Bkrdez, George Lom.s St. Mary’s HospU.al, Duluth, Minn. 

Broder-s. A. C, Mayo Clinic, Rochester, Minn. 

Drake, Chari.es R GOO'Phy.s. & Surg. Bldg., Minne.apolis, iMinn. 

Jkkoa, Kan;o Charles T. Miller Hospital, St. Paul, Minn. 

MacCap.tv^ Wm. C.ARPENTER..Mayo Clinic, Rochester, Minn. 

Magath, Trom.as B Mayo Clinic, Rochester, Minn. 

Merkert, G. L 1527 E. Lake St., Minne.apolis, Minn. 

llosENow, Edward C Ma^’o Foundation, Rochester, Minn. 

tSANTonn, A. H Mayo Clinic, Rochester, Minn. 

’Sheard, Charles Mayo Clinic, Rochester, Minn. 

Stangl, Fred II 101 7th Ave., So., St. Cloud, Minn. 

Terrt, BKNJAiSiN Taylor SOO 3rd St., S. W., Rochester, Minn. 

IVr.LLERocK, W. L. A Mayo Clinic, Rochester, Minn. 

•■•Wir^soN, Louis B Mayo Foundation, Rochester, Minn. 

bnSSISSIPPI 

tLirriNCOTT, Leon S Vicksburg Sanitarium, Vicksburg, Mis.s. 

iVinTE, E. T Greenville, Miss. 

mssouRi 

Fowler, Ken-ncth Jewish Hospital, St. Louis, Mo. 

‘Humbert, Char. R 1620 E. 18th St., Kansas City, Mo. 

tIvEs, George 3720 Washington Blvd., St. Louis, Mo. 

Klenk, CiiAS. L 420 Metropolitan Bld^., St. Louis, Mo. 

Narr, Frederick C Re.=c.arch Hospit.al, Kansas City, AIo. 

Xk.vl. M. Pi.nson University of Missouri, Columbia, Mo. 

ik'HT.HY, CiiA-S. W 1420 Carroll St., St. Louis, Mo. 

Stone, Murray C 542 Medical Arts Bldg., Springfield, Mo. 

Trimrle, William K 929 Rialto Bldg., Kansas City, Mo. 

MONTANA 

Cnr.GG, Harold W Murrav Ho.spital, Butte, Mont. 

tWALKER, Tiios. F Medical Arts Bldg., Great Falls, Mont. 

NEBRASKA 

Manning, Erne-st T 1407 Medical Arts Bldg., Omaha, Nebr. 

tMoODT, ^V. B 5.30 Bankers Reserve Life Bldg,, Omaha, Nebr. 

.■>ir.HArs. r. W 730 World Herald Bldg., Omaha, Nebr. 

RriiNiTZ, A. S Medical Arts Bldg., Omaha, Nebr. 

ilui'SUM. Benjamin C 2524 N. 5.5th St., Omaha, Nchr. 

’VtANsn, Miss Helen University of Nebraska, Omaha, Nohr. 


NEW JERSEY 

Ca«!S.L3, Arthur ILaymond ...CIS Newark Ave.. Elizabeth, N J 
CAfvEiAtAN, A. J 301 N. 2nd St., Camden, N. J. ' 
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Gr-vt, Joh:,- W 142 Clinton Are,, Newark; N. J. 

flvinnuFFE, Egbert A Atlantic City Hospital, Atlantic City. N. J. 

Km, Gat B St. Joseph’s Hospital, Paterson, N. J.’ 

Lowt, O IQO Clinton Ave.. Newark, N. J, 

ISltETLA^Dj H. S-. City Hospital, 2C^ewark, N. J. 

Rogers, Wiexiam N 1255 Brunswick Ave., Trenton, N. J. 

*vox DEE Leith, Johjt F 156 Jewett Ave., Jersey City, N. J. 

y.*.GTH>A, Asher., Beth Israel Ho^ital, Newark, N. J. 

KEW MEXICO 

IVak AttA; Johk E First Nat’i Bank Bldg., Albuquerque, N. M. 

NEW yore; 

Adams, George B Cayuga County Laboratory, Auburn, N. Y. 

Bele. Jerht S. New York Sian and Cancer Hosp.. New York, 

N. Y. 

Be.vtz, Charles A 126 W. Humboldt Pkwy., BuSalo, N. Y. 

Boettiger, Carl 320 Grand Are., Astoria, L. I. 

Brooks, Hsl-rt T 47 3rd Ave.. NeW York, N. Y. 

Browh," Herbert R 224 Ale-xander St., Rocnesterj^ N. Y. 

Buxbaem. Edw.aed j 2S2 Amhurst Ave., Jamaica, N . Y. 

CocHEc, Likdslet F 205 East 69th St., New York, N. Y. 

^KraKT, Joseph E .75 East 5.5th St.," New York, N. Y, 

Cooper, H. N Watertown, N, Y. 

Corkwall, L. H 55 E. 76th St., New York, N. Y. 

CuRpEET, Teeo. J 167 E. 3.3rd St., New York, N. Y. 

Daelihgtoh, Ceas. G 75 E. 55th St., New York, N. Y. 

E-aelt, Lawrekce j 53 Ten Eyck Ave., Albany, N. Y. 

Eggstos, Ahdeew a 6-53 Park Ave., New York', N. Y. 

Extol*, William G 135 Central Park W., New York, N. Y, 

Feik. M. j 2602 Avenue Brookljm, N. Y. 

Fox, 'G eorge H S9 Main St., Binghamton, N. Y. 

Gaee;.', Joseph P 140 N. First, Olean. N. Y. _ 

Gilbert, Ruth 116 N. Allen St., Albany, N. Y. 

Hillm.an^ Oliver S 114 E. 54th St., New York, N. Y. 

Jacobs, Wm. F 40S Richmond Ave., Buffalo, N. Y. 

Kellet, Wm. E State Hospital, Miadletown, N. Y. 

Lixdsat, Samtel T St. Mary’s Hpspital, Rochester, N. Y. 

LonEH, Margaret il Manursing Lodge. Rye, N. Y. 

Ltle, W. G 169 E. SOth St,, New York, N. _Y. 

Martex, lil. Edward 152 Leno-v Rd., Brooklyn, N. Y. 

Moitbieb. Vr 1219 Dean St., Brookljm, N. Y. 

Norris, 0haele.s 344 W. 72nd St., New York, N. Y. 

Ottel-bcrg, Reebex 15 W. 89th St., New York, N. Y. 

Peckeam, a. L. 17 Adriance Ave.. Poughkeepsie, N. Y*. 

Priestmax, Gobdox Kings Park State Hospital, Kings Park, L. I., 

N. Y'. 

Reuter. Carl Hexrt 67 Hudson St., New York, N. Y. 

•Richter, Maxtbice N 630 W. IGSth St., New York, N. Y. 

Rosexxh.al, Is'athax 51 East 90th St., New York, N. Y. 

Sharlit, Heemax 1090 St. Nicholas Ave., New York, N. Y. 

Shirker. Emilie C 596 St. Marf^ Ave., Brooklyn. N. Y. 

Smite, Esmoxde B 1159 Dean St., Brooklyn, N. Y._ 

tSoioieex, Frederic E 20 W. 55th St., New Y'ork, N. Y. 

St. George, A. V 19 W, 55th St., New York, N. Y._ 

SriLLMi^ Ralph G 8 West 16th St., New Y'ork, N. Y. 

Stoxe, Warrex B 415 Union St., Schenectady, N. Y. 

tTHOM.4S, Walter S Clifton Springs San., Clifton Springs, N. Y. 

Thro, Wm. C 477 1st Ave., New lork, N,_Y._ 


Wescott, Adeltxe May 70 Dubois St., Newburgh, N. Y. 
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Esa’vpri'G, Ai.it.k» 

IBclutt, Jamits B. 
Todd. I.&'>Tr,ri C 


1L‘.R'iO\, Lv.os w.» W 


BorcnTos. T. IlAnnis 
rA!.i.En, Alhesit . . 

ronwo;, JovATiiAX .. 

G \nBr.n. C. Z. . 
IlEnzi'Kno, Mortimer 
Kisdmak, S S . 

Kline, Benjamin S . . 
Kramer, G. B 
I’avne, I'or C . . . 
Potter, F C 
IIa’i^ey, Thomas L . 
SviiADr, A. H . .. 
i Scott, Eunt.kt 


SnAwrEFR, Man 
S niLLiNQ, E. B 
SnirsoN* Wai.ter M 
SrouR, Carl 
STTINTirmL BEUNhARD 
Zrinpen, Tiieodoi.e 


Bmlet, William TI 
Jeter, H G 
^I.sNO-TONj Warn 
Meters B illiaji A 

MlTZT, WlLLl.Ai! J 

AliERs, n, E . 
Neu«ov, I. a 
•Tlt'.lkt, Locts A 


trO'^TETX, H. 11 
LAiTREvrE, Harriet .1 . 

Manlovk. c. n 


Baklii. M H 
Be in, V. r 
•BorRNiR, Fro'D 
Brot, N, Clatoe P 
BM I'KFN. J 

!5!.rA<ptx-(,t3^ f; 

Carl Jo^rm 

Ci Ai.n, i H 
Crar ro”D, B I, 
DM.r.r. D V 


NORTH C.AEOLINA 

. ,ir, S. Veterans Hospital No. 60, Oteen, N. C, 

. .Univ. of North C.arolina, CEapcl Hill, N. C. 
..Professional Bids;., Charlotte, N. C. 

NORTH DAKOTA 
. Clinic Bldg., Bismarck, N. D. 

OHIO 

. City Hospital, Akron, 0. 

19 \V. 7th St., Cincinnati, 0. 

, 391 E, Town St., Columbus, O 
3r< Marion Avc., Mansfield^ Ohio 
.Icnnsh Ho.'pital, Cincinnati, O. 

316 Michigan St , Toledo, O. 

Mt. Sinai Ho‘:pital, Cleveland, O. 

Voumritown IIosp. Laboratory, YounRstovrn, 0. 
SSO Fidclitv Alcdical Bldp., D.ayton, O. 

256 W. Cedar St., Akron, 0. 

22-5 Michigan St., Toledo, 0. 

320 Michi^n St., Toledo, 0. 

.Hamilton Hall, Ohio State University, Columbus, 
Ohio 

Reeves Bldg., Dover, O. 

345 E State St , Columbus, 0. 

414 Forrer Blvd., Davton, 0. 

Ohio State Univ., Columbus, O. 

Toledo Hospital, Toledo, Ohio 
412 Colton Bldg., Toledo, Ohio 

OKLAHOMA 

Weslcv rio-,pilal, Oklahoma Citv, Okla. 

1200 \V. Walnut St.. Oklahoma City, Okla. 
University Ho'^pital, Oklahoma City, Okla. 
Faculty INchange, Norman, Oklahoma 
212 So. Evans St , El Reno, Okla. 

1122 E 13th St., Oklahoma Citv, Okla. 

1917 So BTccling St , Tulsa, 0\la. 

763 Asp .Avc , Norman, Okla, 

OREGON 

Medical Arts Bldg , Portland, Ore, 

S20 Selling Bldg., Portland, Ore. 

1551 E Stark St , Portland, Ore. 

PENNSYLVANIA 

G045 Bunkcrhill St., Pittsburgh. Pa. 

•16th and Walnut St., Philadclplii.a, Pa 
3403 Huey Ave., Drcxcl IT ill. Pa. 

1930 Ch<«-tn«t St , Boom C®3, Philadelphia, P.a. 
St Francis Ho'-pilal, Pittsburgh, Pa. 
1312~nthSt, Altoona, Pa. 

The Weslbury, 15ib .and Spruce Sts , PhiHdelpbi.a, 

Msiplc Ave and Wa«btngton Lane, WAncotc, Pa 
Jeffer'on Hospital, Phihdelpliin, Pn 
214 Che-tnut .\ve , Kingston, Pa 
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DeWax. Chap.ees H 604 So. Wilbur Ave., Savre, Pa. 

EriiA^j J Preabj-terian Hospital, Pimadelpbia. Pa. 

Fisher, Ralph A 819 Lebigh St., Easton, Pa. 

Fox, Herbert Villliam Pepper Laboratory Hospital of the UniT. 

of Pa., Philadelphia, Pa. 

Fcxx, Er'R'I.v Deatehet Reading Hospital, Reading, Pa. 

Gbat, J. E. T., Jr 403 Alarket St., Chester, Pa. 

Hartsiax, Geo. O 740 E. State St., Sharon, Pa. 

Heise, H, a 23 Delaw^are Ave., Uniontown, Pa. 

Hel!abold, Teeo. Ratkond,. 5215 Celia PI., Pittsburgh, Pa. 

HoELixcsTroRTE, I. Peh., P . . .33 So. High St" West Chester, Pa. 

Hopp, George A. 516 Burnham Road, Philadelphia, Pa. 

Hext, Hejirt F 404 FeriA' St., Danville, Pa. 

Israeli, Clara IS28 Race St., Philadelphia, Pa. 

Jaxjigiax, Robert R General Hospital, Wilkes Barre, Pa. 

Joyce, F. W 4001 California Ave., Pittsburgh, Pa. 

IvoLiiEH, JoHX A 2101 Pine St. Philadelphia, Pa. 

Kotz, a. L Easton, Pa. 

Ltxch, Fraxk B., Jr 6Q2S Columbia Ave., Philadelphia, Pa. 

ilcCxosKET, Bernard 3-38 Locust St., JohnstoTm, Pa. 

Moore, Joseph A 1216 X. 6th St., Philadelphia, Pa. 

Mover, Rat P 1005 Highland Bldg., Pittsburgh, Pa. 

Reoianx, St.axley P Lankenau Ho^ital, Philadelphia, Pa. 

Reixers, Charles Robt 5th and Washington St., Huntington, Pa. 

Rich-ARdsox, Russell 320 So. 16th St., Philadelphia, Pa. 

Rueexstoxe, a. 1 1334 Spruce St., Philadelphia, Pa. 

Saxdel.ad, A. G 1701 Union St.,’ McKeesport, Pa. 

Sappixgtox, S. W 2-50 So. ISth St., Philadelphia, Pa. 

. SiCEZL, George B 525 Welsh St., Chester, Pa. 

Srirpsox, Johx C 920 Swede St., Xorristown, Pa. 

SP.AETH, WiLLLAM L. C 5000 Jackson St,, Frankfom, Philadelphia, Pa. 

Stewart, Hexrt 230 Baltimore St., Gettysburg, Pa. 

St. Johx, E. Qihxtard 1833 Chestnut St., Philadelphia. Pa. 

White, C. Y 6511 X. lOth St., Philadelphia, Pa. 

Willetts, Erxest W Professional Bldg., Pittsbuigh, Pa. 

WissMAX. Johx Igxatius Pittsburgh Citv Home and Hospitals, Majwiew, 

Pa. 

WoEL, Michael G 1727*Pme St., Philadelphm, Pa. 

WuRTZ, Johx G 55 Overbrook Ave., Wilkinsburg, Pa. 

ZiLLESSEX, Frederick 0 Easton Hospital, Easton, Pennsj'lvania 


SOUTH CAROLINA 

fJoHxsox, F. B iled. Col. of So, Carolina. Charleston, S. C. 

Lti.'ce, Kexxeth il Medical College of S. C., Charleston, S. C. 

Rigby, Hallie Clark 618 Glendale Ave., Spartanburg, S. C. 


TENNESSEE 


De Pue, R. V 615 Walnut St., Knoxville, Tenn. 

jAiHESOX, Howard SI 1265 Union Ave., Memphis, Tennessee 

-JoicEs, Robert Logax Larabuth Bldg., XashviUe, Tenn. 

Leake, X. B 232 X. Belleview Blvd., Zllemphis, Tenn. 

tLitteher, j. H 512 Doctors Bldg., XashviUe, Tenn, 

ilOTLEY, Lyle Physicians and Surgeons Bldg., Memphis, Tenn. 

ScHMiTTOU, L. Y 11^ Exchange Bldg., Memphis, Tenn. 

Smith, William .Adams 1711 Glenwood Place, jMemphis, Tenn. 

Spitz, Herm.ax 325 Lambuth Bldg., XashviUe, Tenn. 
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TEXAS 

Maisvij,* D 11(K> Medical Arts Bids-, Dallas, Tex. 

Black J. H 1''05 Medical Arts Bldp., D.allas, Texas 

BJtenEX', Albkkt H.. St. Joseph’s lofinnary, Houston, Texas 

BnAt'N, IlATiny E JeSenson D-avis Hospital, Houston, Texas 

C-ALOwKL^ Gkorok T Baylor Medical College, D.ailas. Tex. 

Carter, Charles F. TOG ’vledical Arts Bldg,, Dallas, Te.xas 

Coulter, W. W Baptist Hospital, Houston, Texas 

CuRTLs, Richard C 2112 W. Fifth Ave., Corsicana, Texas 

.I.ACKSON, J. W.arre.v Norwood Bldg., Austin, Texas 

Moore, John M Medical Arts Bldg., San Antonio, Texas 

ItiouR.cuj,-D, W. H Bavlor University, College of Medicine, Dallas, 

Texas 

OwEX, M-at lOlh and Burnett St., Fort Worth, Texas 

RoiiiN.soN, J. JE King.s Daughters Hospital, Temple, Tex. 

Stout, B. F 730 Medical Arts Bldg., San Antonio, Tcx.as 

Terrell, T, C .^Tcd^cal Arts Bldg., Fort Worth, Texas 

iTnoHBO.N', WiLBun F 927 S.an Jacinto Fife Bldg., Be.aumont, Texas 

TimxER, George 913 First Nat’l Bank Bldg., El Paso, Texas 

Vekadle, Douglas R 2010 Garfield St., Wichita Falls, Tex. 

Waite, Willis W Box G3, El Paso, Texas 

VERMONT 

IButtle.*’, E. H 457 So. Willard St., Burlington, Vt. 

VIRGUHA 

Beck, Regexa Cook Stuart Circle Hospital, Richmond, Va. 

HiiLAT, W. E University of Virginia, Charlottesville, Va. 

Gr.a%t;s, Kenneth D 305 Medical Arts Bldg., Roanoke, Va. 

•^tAnTl.^’, Walter B 201 W. Freemason St., Norfolk, Yn. 

Roche, Mart E St. Vincent’s Ho.spitai, Norfolk, Va. 

SnurHERD, W. A 20G W. Grace St., Richmond, Va. 

Vaughan, Warren T 707 Medical Arts Bldg., Riclunond, Va. 

WASHINGTON 

Cepall% Victor 1001 Cobb Bldg., Seattle, Wash. 

Magnus-so.n, G, A 1420 Medical A: Dental Bldg., Seattle, Wash. 

McColl, Charles R St. Joseph Hospital, Tacoma, W’ash. 

Patton, ^{. M 501 PauLson Bldg., Spokane, Wa-sh. 

IStier, Rout. F. E Medical and Dental Bldg., Spokane, ^Yash. 

West, 0. .1 1001 Cobh Bldg., i^Httlc, Wash. 

West, P. C 910 Cobb Bldg., Seattle, Wa.^h. 

WEST VIRGINIA 

Crep-RT, S, L St. Mary’s Hospital, Clarksburg, W. Va. 

Grant. AlAiui.ARtrr S St. Luke’s Hospital, Bluefield, W. Va. 

HoDGKri, F. C 600 First Nnt'l Bank, Huntington, W. Va. 

*HrtEi>rE, Wm. M Wheeling Clinic, Wheeling, Vt'. Va. 

W.apdell, Charles W Cook Hospital, Fairmount, W. Va. 

WISCONSIN 

Enter. Norrert Mt, Sinai Hospital, Milwaukee, Wi.s. 

Fer.N.AN-NuNr.r.. Marco.s I.S48 North 4th St., ^lilwaukee, Wisconsin 

Kisistjanfon, H. T , 120 E. Wi-^conKin Ave., Milwaukee, Wi.s. 

MnA.«L.iv!f,ii, E. L .148 Lake Drive, Milwaukee, Wi.s, 

S« tLLj.Rp, G.MtXKR.. . . , ...Sacred Heart Hospital, IJau Claire. Wi.s, 

tSr.r.LMA.N, John J,... 79 E. Wisconsin Ave.. .Milw.mkce, Wis. 

Tn.'.ntNOEn, E. L... Merrill Bldg., Milwaukee, Wis. 
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ALPHABETIC LISTT 


* Associate Members. 

**Honorar»' 

AoAiis, George B Auburn, X. Y. 

Amolsch, a. L Detroit, blicb. 

Andrews, Y. L Hollywood, Calif. 

Atees, a. J Atlanta, Ga. 

Bailey, Wm, H. .Oklahoma City, Okla. 

Bain, Wai/tee G Springfield, 111. 

Baker, .4kson Berea, Ky. 

Baker’ iVI. H Pittsburgh, Pa. 

Baker’ J. A Hamilton, Canada 

Beck, Regena Cook... R ichmond, Va. 

Belk, W. P Philadelphia, Pa. 

Bell, Jerry S Xew York, Is. Y. 

Bell, blARnN D Dallas, Tex. 

Bentz, Charles A Buffalo, X. Y. 

Beedez, George L Duluth, Minn. 

Bettin, I^I. E Los Angeles, Calif. 

Bishop, Everett L Atlanta, Ga. 

Black, J. H Dallas, Texas 

Bl.ack, William C Denver, Colo. 

Blusiberg, .Alfred Oteen, X. C. 

*Boerner, Fred Drexel Hill, Pa. 

Boettiger, Carl Astoria, L. I. 

Bogen, Emil Olivm View, Calif. 

Bolin, Zera E...San Francisco, Calif. 
Bond, Geo. L.... Grand Rapids, Mich. 

Bonynge, C. W Los Angeles, Calif. 

Boughto^ T. Harris -Akron, Ohio 

Bowltjs, E. L Baltimore, Md. 

Braden, Albert H. . .Houston, Fexas 

Br-attn, Harry E Houston, Texas 

Bray, W. E CharlottesAuile, Va. 

Brin-E3, O. a Detroit, Mich. 
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Dr. Kenneth !M. Lyncii, Professor of Pathologj’’ at the Medical 
College of the State of South Carolina, received the honorary 
degree of Doctor of Laws from the University of South Carolina 
tit the commencement exercise.s of the University on June 10. 


Wanted; A pathologist in the Department of Pathology of a 
southern ISIcdical School. iSIaximiun salan,’ 84500.00. Com- 
municate with Secretary'. 


If a man claiming to bo “Doctor"' W. W. Haid applies for work, 
communicate with Dr. K. G. Owen, 507 Stroh Building, Detroit, 
Michigan, who will be glad to furnish his record. 



saccb:iro:mycotic TmiOR of the clavicle^ 

JACK CLAYTON NORRIS 

From the Department of Pathology, Emory University, Grady Hospital Division, 

Atlanta, Georgia 

For many years it has been known that j'easts were capable 
of producing disease. According to Ricketts/ Reubold (1854) 
foimd yeasts in the respiratory* passages and Raum (1891) inocu- 
lated yeasts into a rabbit producing death in the animal. Since 
these writers made their investigations, numerous reports have 
appeared and pathogenic yeasts are fairly* well known. However, 
veiy few articles dealing wdth yeasts as producer of inflammatory* 
change in bone have been published. According to Castellani,- 
VuiUemin and Legram (1900) reported yeasts as producing a sub- 
maxillary* bone tumor; Cmtis (1896) found y*easts producing a 
myxomatous tumor and Blanchard and Schwartz found yeast in 
an abdominal tumor mass of a gelatinous ty’pe weighing a 
kilogram. 


CASE HISTORY 

A colored male, eighteen years of age, was admitted to the hospital on Novem- 
ber 8, 1930 with a complaint of "pain and swelh'ng of right shoulder,” In 
August, 1930, he awoke one morning after a fairly comfortable night’s sleep, and 
noted that he had a slight dull and localized pain in the right shoulder region. 
In a few days the pain was very^ severe. Following local applications, the dis- 
comforture disappeared lea\ ing a slight swelling. In September and again in 
November the pain reappeared and he noticed the rapid growth of a tumor mass. 
During the onset, and following the gradual sequence of above events, he never 
to his knowledge had chilis or fever. There was no histor 3 * of trauma. 

The physical examination revealed a fairly well developed male negro. The 
pulse beat eighty per minute: the respiration was nineteen; and the blood 
pressure was normal. In general his appearance was that of a nervous, very 
weak, and veiy sick indiridual. The mucous membranes were very pale. The 


* Read before the Tenth Annual Convention of the American Society of Clin- 
ical Pathologists, Philadelphia, Pennsylvania. June 7-9. 1931, 
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pupils reacted to light find sccommodation. The teeth cccre in good condition. 
Tlie tonsils wre criLai^ed and crj*ptic. A few glands in the neck wore enlarged. 
Tl’-c chest v.-.a.s toI! developed and the excursion was almost normal except for a 
slight deflcicncy of the right apex. The bony landmarks were prominent. 
There w.as oljserred an enlargement of the distal extremity of the clawcle. 
This enlargement was bulb-like, beginning about the middle portion and grad- 
ually enlarging as it approached the distal end. In measurement it was approxi- 
mately $ by 0 cm. Paljialion revealed this tumor mass to be veiy hard and 
bonelil;e, and at no point vidthin the mass was there any softening. Just be- 
neath tlic middle lower ridge there wa.-: a sinus which communicated with the 
bony structures and from which extruded blood-tinged in.aterial. 

the contiguous tissues, especially posterior to the upper clavicular 
ridge, there was felt a softened area. Auscultation of the lungs revealed a few 
rales at the bases. There were also a few rales about the marginal bronchioles. 
Tne abdomen and extremities were normal. Tlic laboratorj' examination re- 
vealed a blood count of 12,000 leukocytes per cubic millimeter. Seventy per 
cent of the vdiite cells were polj'morphonuclears. The hemoglobin was 50 per 
cent. On five occasions W.a-ssermann and ICahn tests were made and in each 
instance were found to be negative. Smears for tubercle baciUi in the spu- 
tum .and the .sinus c.xudato were negative. GuiDc.a pig inoculations from each 
failed to produce tuberculosis. 

Tlic roentgenological chest studies rc\Talod a slight peribronchial infiltration. 
Tlie studies of the cbviclc tumor revealed a scmi-cj’stic, semi-solid, productive 
and de.siructivc change of the acromial part of the clavicle; the walls of the cortex 
vrcic thinned out , and in two areas there appeared to be sinu.scs. The radiologist 
FUgce.stcd thrit because of the structure and position and the absence of such 
changes in other bones, it was vciy' likely tliat this disease was that of a benign 
giant ceil tumor. Tiiis latter opinion was agreed on by two xdsiting orthopedic 
swgt-ons, and he was referred to the radiological department for roentgenologic 
treitment . The general opinion after a conference was that the disease was neo- 
plastic of a bem'gn but .some favored the dbgnosis of malignant sarcoma. 
In view of bacteriologic findings mcdiciil treatment was adrised, based upon the 
fact tliat if it were a malignant tumor it imd reached such proportions that it 
was inoperable and if it were benign there was no neecssaryhaste in the m.atter 
of treatment. 

I ndministered intravenously sterile solutions of gentian violet at weekly 
inlervr-.b beginning with 20 cc. of 0.5 per cent .“olution and increasing up to 35 
cc. of I.f» per cent solution. He received eight doses. After each dose the 
impnnvmvtst was dramatic and without reactions. By mouth I administered 
E-ilurstj-d snintion of potassium iodide up to sixty drop? a day. lie wa.s nlkali- 
nired and Huids encouraged. On April 15, he was discharged perfectly well. 
The distal clavicular end was alwut the same .rizc ns that of the left clavicle. 
The report of the rwntgcnologlvt confirmed the curative obsera-ations. 
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BACTERIOLOGICAL STLDIES 

A Gram stain and a Wnght- stain of the draining material 
each demonstrated the presence of pohmuclears, giant cells, fibro- 
blasts. and l3inphocyt€S. ^^'ithin the giant cells and within the 
pol>*morphonuclears were seen mam- Gram positive .veast-lihe 
bodi^ (fig. 1). There were no other bacteria present. Other 
smears revealed the same oi-ganism. Ciiltnres ^fielding a j-east 
were made from material obtained from the draining sinus and 
also from pus removed b}" aspiration through penetrating a soft 
area just posterior to the acromial end of the bone. All cultures 
were made with the .strictest aseptic technic. The media used 
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Fig. 1. Ykast Piiagocivosed by Giant-Cell 


were Sabouraud’.S; dextrosc-beef-bouillon, plain and blood agar. 
On each of the mediums growths occurred after four days' incuba- 
tion. The colonies, when ^■eIy j'oung, were veiy small and of a 
white pearlj'-gi’a^' color, turning darker as the^' grew older. The 
colony edges were smooth and from mother colonies other colonies 
were formed in a budding-like manner. The central portions of 
the gi'owing colonj' were elevated and dome-shaped. As the 
colonies became older there was a ven' definite tendencj' to 
marked elevation and bubbles were noted. The colonies exhibited 
veiy little granularity but there was a viscid quality and the col- 
onies tended to adhere. In some ways the growing colonies re- 
minded one of a normal .secretion from a mucous gland. The 
organism grew excellenth* aerobicalty but did not grow satisfac- 
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toiiiy when all oxygen was excluded. It grew fairly well when 
the culture was seini-anaerobic. Satisfactory culture results were 
obtained on any of the ordinary acid enriched mediums. It did 
not <irow well on plain agar nor upon alkaline material. Slight 
acifi was formed in dextrose and sacchrose and very slight acid in 
maltose. Gas wa.^ never present. Pellicle formation occurred on 
maitO'C. dextrose, ino-ite, inulin and mannite. Litmus milk was 
unclianged. Clclatin was not liquified. Endo’s medium was 
attected. Mannite agar was definitely resistant. On potato 
there was a smooth, white, diffuse, elevated colonization. On 
maltose there was a smooth, white, homogeneous growth. Sa- 
bfanaud’s medium showed a wliitish-gray homogeneous growth. 
An interesting characteristic of the organism was noted when cul- 
tur{‘.-' were made iqion dextrosc-beef-broth-agar; after several days 
the jirogrcssively growing material tended to turn a brownish- 
yrdlow cfdor which gradually deepened as it aged. The organism 
did not produce hemolysin. 

C!iAHA(nKmSTK'.< AXI) LUX CYCLK OV TUB YEAST 

In culture." grown on Sabouraud's medium for about a week the 
organi'rn was ob"er\-ed to be in various stages of division and to 
l)e varial)le in size ( fig. 2). They measured in size from 2 to about 
3(1 microns. I'nlc'^! they were in a state of division, the yeast cells 
veu' jscrfectly rounded and practically all of the smaller ones had 
within their central iiortions numerous granular-like bodies. As 
tlii* cell incica."ed in diameter and a])proached its largest .size, 
theie apijcnied within the ceiural portion numerous very fine, 
very ."mall granules which had a Brownian-like movement. At 
n later stage in the proce."S of development, the."e dancing granules 
."hifted in jin orderly manner toward the periphery of the ecto- 
pla-tn. .\s this .shift w.as noted, the movement of the particles 
^\i{hiu the endojila."!!! t<-nded to cea.^e its activity and to become 
iinii 'cent: they were then hirger and .appeared to bo luftro gnin- 
ular. \\ sth thi"’ chtmge she large cell .appeared to have :i cellular 
"tructsire within a cell in which one portiejn f)f the inner ectojtlasm 
h.ad a half-tnooii "haped appeanince. Next c.ame the stage of 
.'iCttt.al tHvi"inn in uhich there apfieared .at some portion of the 
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capsule an everted nippiing. This nippling gradually extended 
outward until finalh' it became spherical and detached itself from 
the parent cell. Occasionally the daugliter cell would extend its 
activity’ and an adjacent cell would be formed, sometimes three 
or four daughter cells being formed from one primaiy cell. 

The quiescent cells in very old cultures showed bodies which 
might be constmed as nuclei. In anaerobic cultures which had 
been growing for a month or more the organism tended to reduce 
itself in size until it was ''.'erj*, very small, and in this state its 
characteristic features were represented by a smaU cell with a 
rather large. van*ing-sized nucleus. In anaerobic cultures which 
had been growing for ten da^’s or two weeks there were observed 



Fig. 2. Culture of Saccharotnyces 'pyogenes 


ver%' unusual pleomorphic changes, in which these cells tended to 
change them size and shape, to elongate themselves and to be- 
come almost .shadow-like and in comparison became .shaped verj^ 
much like sausages. On several occasions I noticed the appear- 
ance at the extremit}' of these forms of a ver\' fine mycelial 
hair-like process. An attempt to cause mycelia to form b3' 0x3'- 
gen reduction in the culture was onl3' partiall3' successful. It 
ma3' be that these 3'easts can form a ver3' fine and unusual m3'ce- 
lium. In anaerobic cultures such m3*celiawere formed and repro- 
duced, 3'et in the animal I was never positive that it was recov- 
ered or that the m3'celia pla3’'ed an3' part in the patholog3'. I am 
certain that this 3'east does not produce m3'celia as is observed in 
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otliCT pjithncenic strnins. The obseiA'ations conccniing the possi- 
ble niycelioid forms in this yeast arc important in that they may 
throw light on the biogenetics of these fungi. 

Tlie organism was destroyed after one liour's inactivation at 
G(rC\ d’wo hours direct sunlight is necessary to destroy it. 
.\cgiutinin 5 and precipitins arc presumably not fonned against it. 
One per cent phenol kills the organisms. A 1 : 100 mercurochrome 
solution, frcsldy prepared, will also destroy it: above this dilution 
the organism is unafTcctcd. A half .saturated solution of potas- 
sium iodide will inhibit the growth of the organism. Seven per 
cent iodine is nn excellent germicide against the yeast. A fresh 
solution of gentian violet will destroy the organism in dilutions 
U]> to 1 ; 31 .000 approximately. This latter dye seemingly was the 
best germicide. Double sub-erythema unfdtered exposures with 
roentgen rays failed to influence the growth of the organism. The 
organism is Gram positive. Wright's stain and methylene blue 
arc also excellent staining agents for it. 

r.\THOLOGIC.\L onSERVATlON'S 

The most o\itstanding pathological changes in the patient were 
the very definite anemia, the leukocytic respou.se, and the pres- 
ence of a tumf)r ma.'-s. It is unfortunate that at fir.st no section 
wa.'s madf' of the clavicular lesion. It seemed unwi.se to cut into 
tlie hone, fearful of re.mlts that might follow if it were a sarcoma. 
.\ .''Cftion was o))iained at the time the tumor mass had consider- 
ably di.-;ippeared, .and the sinus h.ad licaled. The section .showed 
a clirtmic inflammatory chance in which there were seen a consid- 
er.ahle number of fi!)roblasts of a reparative type, a few giant coll.s, 
proliferating hone ('cIls, and a reparative fiI)rosis. d'here were one 
or more small areas wluae a pre.vious necrosi.- had evidently ex- 
i-U<I. It wa." impos'ihle to .-ay that this tumor had not been a 
gi:uit-c<-!l type, yet I believe the lesion w.as pureh* infectious in 
natme •■'fig. 3). 

In the .ammai. pathological ob-ervations were more eomprehen- 
"ive. Xumcrou- .animals were inoculated witi» the organism both 
intravi nou-ly and suheutaneoudy. and into the medullary cavi- 
tir- o'. iKHic. (hiinca pig- developed hard nodular mas>e.s at the 
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site of inoculation in about three weeks. Incisions into these 
tumor masses did not show veiy much necrotic debris, and the 
infianunatory change seemed to be largely one of a reparatory 
nature. The organisms were usually present and in eveiy in- 
stance were recovered by culture. Sections showed the tumors to 
be composed of fibrous tissue, leukocytes, hmphocytes, new form- 
ing blood vessels, and an occasional giant cell (fig. 4j. 



Fig. .3. Section' feoh Tcsior. Xote Gi.vnt-cele 


Rabbits inoculated were observed verj* closely for hemato- 
poietic changes. The rabbits had blood counts made prior to 
inoculation. 

Rabbit 212 was inoculated into the vein on Xovember 24, 1930. Previous to 
inoculation lii« leukoc 3 'te count wa^ 11,000. Four daj'S later it was 17.000. On 
December 9. it wa= 22,600. On December 13, it was 24.800. On the loth ot 
December it was autop=ied. There was a general cloudj swelling and enlarae- 
ment of the spleen, liver and kidne.vs. The bladder was tremendoush* distended 
and filled with urine. Yeasts were present in the urine. 

Rabbit 2S1 was inoculated December 13. 1930 with a culture of the organism 
obtained from a pre^-ioush inoculated guinea pig. The leukocj-te count reached 
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n <k ( 20, ''00. -ixt»’c>n dny^ after inoculation. It. however, did not sliow a 
re-; until it 'a.-i- reinocnl.atcd into the inedullarA' c.a^ ity of the left femur on 
JVeend f'r 22, It develnpod an ab'ce>;= in tiie lee from which the yeasts were 
recfiWT-'Hl. It abo became urtnily/cd <»n the rieht fide, and at autopsy incningi- 
ti- VA.'S pri'-etif : th" oreani-in ■na'-' recoveretl from spinal fluid. This animal is 
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The lujigs were moderately congested. The blood vessels were fifled with a 
coagulable exudate. There were one or two areas wliich were semi-necrotic. 

The liver (fig. 5) showed considerable cloudy swelling, a moderate fatty degen- 
eration and thickening of the bile ducts and the arterioles. There was also pres- 
ent a round cell collection about the ducts and the vessels. The most 'interesting 
observations was the presence of giant cells scattered throughout the liver sub- 
stance. They were present in considerable numbers. There were also present 
a few areas of latent focal necrosis with repair. 

The cortex of the spleen was thick. The corpuscular areas were h 5 'perplastic. 
There was a moderate cloudy swelling. 

The kidney showed cloudy swelling in some areas of the tubules and degenera- 
tive changes in others. A few' areas were semi-necrotic in tj'pe. The glomeruli 
were shrunken, and some were in a degenerative state; occasionally the arteriole 
was thrombotic. Casts were also present. IModerate fatty degeneration was 
also noticed. 

The brain showed diffuse cloudj* swelling with disintegration and atrophy 
of the ganglion cells. In some areas there were considerable numbers of Ijnnph- 
ocytes and polj’morphonuclears infiltrating into the brain substance proper. 
Occasionally a plasma cell was seen. There were also areas that were necrotic. 
Under the dura there were collected round cells. 

The yeasts were positively identified by Gram staining as existing in the tis- 
sues of this animal. 

Rabbit 216 w'as inoculated into the medullary cavity and into the blood 
stream. The left leg was used as control. This rabbit ran a persistent leukocy- 
tosis, averaging 20,000. It developed a very definite periostitis which existed 
from December 9 until hlarch. The animal’s leg was definitely enlarged, and 
the radiological studies showed new bone formation within the cavity. At the 
time autopsy was performed this tumor mass was receding and nothing can be 
claimed for more than a very definite inflammatory reaction. 

Tn sununarizing the histological features in the a nim al, the con- 
clusion is reached that the infection is characterized by giant cell 
proliferation, leukocytic response, cloudy swelling, fatty degenera- 
tion, fibrosis and necrosis. Although no tissue is immune, there 
seems to be a selective affinity for brain substance. A further 
conclusion is that the organism does not produce acute disease 
changes in the strict sense of the word, and more often produces 
chronic and subacute lesions. Even the animals which developed 
meningitis many days after moculation did not present sjmiptoms 
of an acute meningeal involvement. The animals characteristi- 
cally w'ere paralyzed on one side. As the culture grew older its 
virulence became l^sened. 
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AEGCMENT FOB ETIOLOGIC INCRIMINATION 

The fohoiving facts are oltcred as sufficient to support the claim 
that this organism was the etiological agent in the disease: 

1. The presence of yeasts in the exudate coming from the tumor. 

2. Tlie absence of other germs of any tjTie or description, as 
proved by repeated cultures, anaerobically and aerobically. 

3. The presence of the yeasts in the giant'-cells and within the 
polymorphonuclear leukocytes. 

4. Ileco%'ery of the yeast on fifteen different occasions by 
culture. 

5. The demonstrations of its pathogenicit}* for animals with 
the production of a periostitis and other phases of inflammation; 
the recovery' of the organism from the lesions. 

G. The serologic observation that the scrum of the patient 
when placed wath another individual’s leukocj'tes caused a re- 
markable ingestion of these yeasts b}’ the leukocytes, although 
control serum would not give rise to such phagocytic action. 

7. The recovery of the patient when treated with chemicals 
which destroyed the \*easts in vitro. 

SU5I.MARV AND CLASSIFIC.'VTION OF THE YEAST 

This report is made because of the rarity of such lesions and to 
suggest particular study of bone tumors of unknown diagnosis and 
particularly of the benign giant-cell and cystic tj^es. It is irithin 
the realm of po.ssibility, and many authorities believe this to be 
true, that such lesions arc due to infectious agents which may 
respond to treatment more ea.sih' given and not so disturbing as 
surgerj-. Another reason for the report is to add further evidence 
of the importance of yc.isLs as disease producer.?. The treatment 
in t!ii« im?tancc while rafiical is seen to be rational and productive 
of excellent results. 

< 'a‘<tellani does not li.st this yeast. It differs from the patho- 
gens de.'^crilxr-d by Stoddard and Cutter, Blancliard and Schwartz, 
Vuillemin and Ingrain, .and by Curtis. 

Thu> I ftad it proper that the new name f^accharoviyces pyogenea 
Ix: given it. It .should lx; classified under the Famih' Saccharo- 
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mycetaceae and Genus Saccharomyces which contains yeasts not 
forming t3’pical mycelia. 
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STUDIES US- CEREBROSPINAL FLUID. P 

BEXJ^SZ^IIX GRUSKIX 

Deparlmeni of Oncology and Experimental Pathology Temple University, 

Philadelphia, Pennsylvania 

The cerebrospinal fluid being a product of the choroid plexus, 
arachnoid; et cetera, stinctures intimately related to the central 
nerv'ous ^’•stem, both moiphologically and phj'siologically, may 
naturally be expected to reflect in its properties pathological in- 
volvements of tins system. An examination of the cerebral fluid 
has thus become a routine procedure in the clinical diagnosis of 
many conditions, and numerous procedures have been developed, 
aiming to detect and differentiate the various changes that take 
place in certain diseases of the nennus system. With the excep- 
tion of the Wassermann test, which is based on a reaction specific 
for s3philis most of the other tests are chemical or physical, de- 
pending on the difference in concentration of some constituents 
of the fluid in normal and pathological conditions. An examina- 
tion of the actual differences in chemical composition between 
cerebrospinal fluid from normal and pathological mdi\dduals, 
however, shows a distinct and definite change of any magnitude 
to occur in regard to onl3' one colloidal compound, namely, 
protein. Nor is this ver>' surprising when the nature of the fluid 
is considered. It contains normaU3’- ver3'' little protein, and 
contains salts in concentrations related to the composition of the 
blood, most probably according to the simple physicochemical 
laws of distribution across a membrane. It is to be expected, 
therefore, that any condition involving the meninges or other 
sources of spinal fluid should affect its protein content, regardless 
of whether its formation is considered to be one of simple filtra- 
tion, secretion, or excretion. The composition of other constitu- 

* Read before the Tenth Annual Convention of the American Society of 
Clinical Pathologists, Philadelphia, Pennsylvania, June 7-9, 1931. 
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cnts will also naturally change, but not in so marked a manner 
as that of the proteins, as anabasis has demonstrated. Examina- 
tion of the methods that have been suggested for examination of 
pathological fluids, u'ill show that they depend on the increase in 
the protein content of the fluid. Thus the foam test described 
by Ix'vinson is dependent on a high content of protein. The 
various precipitation tests, the colloidal gold reaction of Lange, 
the mastic test of Emmanuel, are all probably dependent on a high 
protein content of the fluid for their value as diagnostic agents. 
The same is true of Pandy’s, Ross-Jones’ and Noguchi’s tests, 
all of which are protein tests. 

Of all these methods, the Lange test stands out as the most 
valuable diagnostic procedure, but it suffers the disadvantages of 
being cumbersome, of requiring a rather elaborate technique and 
scrupulous care in its use and of being easily invalidated. This 
pajier describes a simple test which depends on the protein content 
of the spinal fluid and which being of extreme simplicity in regard 
to case and rapidity of manipulation can act as a useful means 
for the laboratory diagnosis of abnonnalities in the spinal fluid. 

PROCEDURE 

Ten Wfis?onn.nn!i tuhes sro sot up in a rack. Into tube 1 there is pipetted 
0,3 cc. of spinal fluid, into tulw 2 there is pijwttcd 0.2.3 cc. of spinal fluid. To 
tube I there is .ndded 0.7 cc. of physiologic,nl saline, and to tube 2 is added 0.77 
cc, of srdinc, brinRinf; the volume in each tube up to 1.0 cc. Into each of the 
otiicr eight lubes 0,5 cc. of sa,linc is added. The fluid in tube 1 is well mixed, by 
pently e]i.a!nn{; or by pifKittirig. rmd 0.5 cc. is traii.-ferred to tube 3, mixing well 
and tramfcrrini: 0.5 cc. to tulw .5, and so on in .alternate tubes until the ninth 
tul*e is rcachf-d, from this tulw 0.5 cc. is discarded. Then beginninfi with 
tube 2. ihi; fluid is well mi.xcfl and tnmsfcrred similarly in scries to tubes -1, 0, 8, 
Jf), di.-tcardin^r the 0.5 cc. from tulx- 10. 

To each tul>e is then added 1.0 cc. of starch-iodine solution. The tubo-s arc 
cardtilly .aeitated uritil the color i.s uniform in each tul>e, and the color of cacli 
tuts,- h rrad itmuMlLatcly. 'llie fmal readings arc taken one-half hour later. 

Ti;e •rtarch-ityline .solution is made follows: 

One part squcou.« hyVinr^ (o.l grnm in 1000 cc. distilled water). 

On? part s-t-arch solut ion (0.75 fu'aia in 100 cc. of .saline). 

0::c part phw-iyloriwil saline (S.5 p:rarn--- KaCl in 1000 cc. of distilled water). 
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One-tenth gram of fine iodine crj^als will dissolve in the water in from three 
to four weeks. The water must be absolutely free from organic matter so that 
the solution of iodine will not be weakened by any reaction or standing. Soluble 
starch is used for the starch solution and is heated only until a clear solution is 
obtained. The solution need not be boiled and should not be used when it has 
become cloudy on standing. The gla.?sirare for the test should be chemically 
clean and dried by sterilizing in the gas oven, thus keeping it free from foreign 
matter, such as lint, dust and the fike. 

The readings are made in S3Tnbols as follows; decolorized tube, 
0 ; light blue color, L; standard blue of starch-iodine solution, B. 
Enclosing the letter in parentheses indicates a lesser value, thus, 
(L) indicates a very pale blue color and (B) a slightly affected 
affected standard blue color. 

In normal fluid two tubes are slightly affected, and one tube is 
sometimes decolorized. 

In tabes, from four to five tubes are affected and two of these 
are decolorized. 

In paresis, from five to six tubes are affected and thi’ee of these 
are decolorized. 

In meningitis, from seven to nine tubes may be effected, accord- 
ing to the severity of the case and from five to six of these are 
decolorized. 

It is interesting to note that if there is a clinicallj’- appreciable 
improvement in treated cases of meningitis, paresis, or tabes, the 
same number of tubes is affected, so that as long as the condition 
prevails the same number of tubes is decolorized, but to a lesser 
degree, the colors in the tubes being fainter than in the untreated 
cases. This characteristic has been especially noticed in cases of 
meningitis. 

It has been observed that when a pellicle, or coagulum has 
formed in a spinal fluid the reaction does not attack the usual 
number of tubes, but that a curve is obtained in which two tubes 
less than the usual or typical number are decolorized. That this 
condition also affects the coUoidal gold readings is shown in the 
table which gives comparisons between the t3T)ical Lange colloidal 
gold and the Gruskin tests. In the formation of the pellicle, it 
would seem that a considerable amount of the protems are held 
together and thus kept from entering into the reactions. 
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In nearly 200 spinal fluid tests, the results have checked with 
the Lange colloidal gold test in all but one, which was a case of 
treated sj’philis, iu which the Gruskin test did not coiocide with 
the Lauge. The tabulation gives a few of the results in order to 
show the various types of curves obtained with the test. 


CoMPAEisoN Between Lange and Gruskin Tests 
(Typical tests) 


DIAGKOSI8 

LAN'GE 


Normal | 

01000000000 

(B)BBBBBBBBB 

oiimomo 

L(B)(B)BBBBBBB 

Tabes | 

12222211110 

11124432100 

OOLL{B)BBBBB 

OOL(B)BBBBBB 

Paresis | 

5555544100 

000(L)(B)BBBBB 

5555555321 

OOOL(B)BBBBB 

Meningitis | 

11111343210 

OOOOOOL(B)(B)B 

12222333210 

OOOOL(B)BBBB 


THEOEETICAL CONSIBEEATrONS 

The theoretical basis of the test is dependent on the beha\dor of 
coUoial proteins in solution. There are several theories con- 
cerning protein behavior each of which have logical arguments in 
their support, but none of which as yet has been unanimously 
accepted or established in stoichiometrical form. 

Thomas Graham was a pioneer in the study of the \'isibly 
amorphous state of matter which he suggested calling colloidal, 
as opposed to matter with a definite crystalloidal structure. Also 
he was the first to suggest the possibility of the same substance 
occurring in both the coUoidal and crystalloidal states. He® 
wrote “The inquiry suggests itself whether the colloidal molecule 
may not be constituted by the grouping together of a number of 
smaller ci^'stalloidal molecules, and whether the basis of colloi- 
dality may not really be due to this composite character of the 
protein, or other colloidal molecule.” Modem research has 
fixed the dispersion into particles between 100 and 5 /x;x as the 
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criterion of the colloidal condition, and the particles may be 
crystalline or consist of random clusters. But these statements 
of Graham still hold true.® If this suggestion were so, the logical 
consequence would be that colloids should be governed by laws 
analogous to those of the ciystalloidal sj-stems. This has been 
lost sight of for a considerable time and it is onty recently that the 
analog}’- has been again under consideration. 

Grolman, working with phenolsulphonephthalein, claimed 
that the substance was taken up by serums and aqueous solutions 
of varj’-ing amounts of proteins, according to the Preundlich 
isotherm 


where x is the weight of substance adsorbed by Jf, the weight of 
the adsorbent, C is the volume concentration at equilibrium, and 

a and - are constants varj^ing only over a wide range. Loeb® 

Tt 

attempted to refute this theoi}’ on the charge that the observers 
did not consider the pH of the protein solutions under considera- 
tion, thus obtaining inconsistent results with the variation in pH. 
Loeb adhered to the chemical \'iew that proteins form true 
ionizable salts, for example, gelatine chloride and sodium gelati- 
nate. On the other hand, Loeb’s theories have been contested 
on the gi’ound that he did not demonstrate protein, namel}’-, 
the gelatine used by him, as a definite chemical entity, and that 
he was not sufficiently specific as to quality and composition. 
Robertson® has dra-wn the foUovdng comparison: our knowledge 
of the coUoidal character of proteins, especially concerning their 
indiffusibility or slight diffusibiiity, has created the impression 
that in solution they will furnish surfaces at which adsorption 
may occur. It is inferred and granted that the ultimate particles 
of protein in solution are very large in comparison with molecules 
of ciystalloidal substance; from this the conclusion is drawn that 
such large particles would present a surface to the surrounding 
medium at which adsorption might occur. But, he adds, if the 
chemical constitution of the proteins is considered, it is quite 
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evident tliat the ultimate chemical unit of protein, the molecule 
itself must be very large. As an example, the proportion of kon 
in hemoglobin indicates a molecular weight of 16,000, that of 
trj^osine, glutamic acid, and cystine in casein indicates a molecular 
weight of from 4000 to 4400; phenylalanine in gelatine indicates 
a weight of 1 1,800. Thus it is evident that the colloidal properties 
of proteins must naturally follow from the magnitude of their 
molecules. Therefore the ultimate surface which separates the 
protein from the solution must be the molecular surface in the 
protein as well as in other substances, for it has been demonstrated 
that in nearly all instances single or double molecules ser\’^e to 
account for the colloidal behavior of protein solutions. There- 
fore since adsorption at the siudace of the molecule of sodium 
chloride, water or sugar is not spoken of, why should this be 
attributed to the protein molecule alone. If adsorption did 
exist at the molecular surface would it be distinguishable from 
chemical combination? Then should the same phenomenon 
be called chemical combination when it involves a small mole- 
cule and adsorption when it involves a large one? On the 
other hand, in a recent study Field^ claims that the significance 
of dilution as a factor in determining the iodine binding capacity 
of starches suggests that starch-iodide is an adsorption compound. 
A lack of specificity towards the combination with iodine sho'wn 
by the various starches also seems to point towards adsorption. 

At any rate it is now admitted by all obsen’-ers that the proteins 
accomplish the neutralization of acids and bases in stoichiomet- 
rical, that is molecular or equivalent molecular, proportions.® 
Many refuse to admit a pturely chemical mechanism and invoke 
a physical mechanism, that is, molecular attraction between the 
colloidal particles of protein and the molecules of acid or base 
which are neutralized. 

In the reaction of the blue starch-iodide mixture with the 
proteins of the spinal fluid, the sensitiveness of the test is de- 
pendent on the affect of the proteins on the iodine, the starch 
serv^ing the purpose of forming the blue complex but eiddently 
not reacting with the proteins themselves. This is demonstrated 
in positive cases of reaction where the color is discharged, for 
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an addition of starch, does not renew the color, whereas introduc- 
tion of a sufficient amount of iodine does again produce a blue 
color. Inorganic constituents had a negligible effect on the re- 
action so that it is a specific test for proteins. It has been pointed 
out by Chesley^ that starches from different makers give different 
results in their digestibility nith enz3’mes, as tested with the 
iodine reaction. It is therefore advisable to avoid variation 
in readings of this test that the starch of one company’- be used 
constan%. In this manner anj^ inaccuracies from the use of 
starches of different values vdli be eliminated. 

Regarding the sensitiveness of the test, it is well to note that 
procedures involving the starch-iodide reaction offer possibility 
of great delicac}^, inasmuch as bj’- this reaction it is possible to 
detect as little as 0.0000001 grams of iodine per cubic centimeter 
of solution.^ 

SUMMARY 

A simple colorimetric diagnostic test for spinal fluid has been 
described. Onl^” a small amount of fluid is requii-ed. The pro- 
cedure is devoid of the usual difficulties of the other tests, and 
since it is based on a sound theoretical mechanism, it is hoped to 
have a diagnostic value in the routine examination of the cerebral 
fluid superior to many of the more complicated tests in use at 
present. 
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THE THERAPEUTIC USE OF BACTERIOPHAGE AlsD 
ITS PRACTICAL DIFFICUTiTIES* 

PILiXS: B. L17\CH, JR. 

Dickwn Fellov: and Associate in Bacteriology to the William Pepper Laboratory, 
Unitersity of Pennsylvania, Philadelphia, Pennsylvania 

The mechanism of bacterial Ij-'sis is still so little understood that 
no one can state dogmatically -what bacteriophage is. For the 
puipose of this brief discussion bacteriophage may be defined as 
that principle which brings about transmissible Ij'sis of bacteria: 
bacteriophage also increases or multiples during that process. It 
is not necessai^’’ to go into the question of whether bacteriophage 
is a 'iirus, an enajane, or a product of autolysis. It has properties 
suggestive of each of these. Most of the facts known concerning 
bacteriophage would apply to a •^iruS; and this explanation is 
more easily comprehended than the e^lanation of the phenom- 
enon upon pureh' physico-chemical grounds. 

Whatever shall finaEj" be found to be the true nature of bac- 
teriophage; it certainl3’' has not been decided at the present time, 
and it is not within the province of this review to try to settle it. 
It is my purpose to point out the principles underlying bacterio- 
phage therapy, and some of the causes of failme of this form of 
treatment. 

The tysis of a culture in ■^itro by specific bacteriophage is so 
spectacular, that we were justified in our hopes and expectations 
that the same thing would take place in the animal body harboring 
pathogenic organisms. 

Experimental studies have indicated that the couise of an ex- 
perimentally induced infection can be favorably mfluenced by* a 
bacteriophage capable of lysing the causative organism. 

* Read at the Sjmposium on Faccine Therapy, Tenth Annual Con% enuon Ot 
the .American Society of Clinical Pathologists, PhiladelpMa, PermsyKa-nia, 
June 1931. 
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The results of the clinical studies have possibly been a little 
more optimistically interpreted than have the experimental data, 
as it is quite impossible to subject clinical studies to the same rig- 
orous methods as are applied to experimental work. 

The infections in which bacteriophage is of value are, as a rule, 
those in which the infectious process is largely on or near the sur- 
face. For example, the most brilliant results reported from this 
method of treatment are in cholera. The results reported by 
d’HereUe* in this disease are more spectacular than those reported 
by others in any condition. 

There is practically a unanimity of opinion of those reporting 
upon the use of bacteriophage in the treatment of staphylococcic 
infections, that the method is of value. This was brought out 
b 3 ’ Larkum’' in an anaij'sis of some 700 reported cases. It is 
possibly a mistake to try to evaluate the results of bacteriophage 
in all tjTpes of staphylococcic infections grouped together, because 
of the great variety of lesions present. The accessibility of the 
staphjdococci in an open wound infection, for example, is quite 
different from that in an abscess, a paranasal sinusitis or an 
osteomj'elitis. 

This is probably the principal cause for failure in treatment of 
staphylococcic infections. The accessible staph^dococci can be 
readily Ij'.sed by bacteriophage, and with less tendency to second- 
arj' grovdh than is the case with most organisms. This is appar- 
ent in the treatment of staphylococcic wound infections, which 
are usually benefited bj’’ bacteriophage therap 3 \ 

The following case brings out a point of considerable importance. 

The patient had had an amputation below the knee. The stump became 
infected with Staphylococats aureus, and after other measures had failed the 
wound was treated with staphylococcic bacteriophage. Improvement was 
immedi.ate but when the treatment was changed to a mixed commercial prepara- 
tion of eolon-sf3ph}'lococcus phage, a secondarj- infection with Pseudomonas 
arruyinosa {li. pyoeyancus) occurred. On subsequent examination it was found 
tliat the mixed phage was contaminated with live organisms. These broth 
filtrates are perfectly satisfactory for the groudh of heterologous organi.'^ms, and 
great care should be exercised to prevent their contamination, not only during 
prep-aratioa but .also at the time of appljing. 
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In tj^faoid fever and d3"senter3’-, bacturiopliage therapj" has 
apparently' been unsatisfactory'. I have had little experience with 
it in typhoid fever, and none in dy'sentery'. 

In the colon bacillus infections the results have been very' 
variable. Some of the reports of bacteriophage treatment of 
py'elitis have been favorable, but many' of them have indicated 
little or no effect. I have seen one case of py'elitis in a young 
girl in which the result was very' gratify'ing, but for the most part 
the results in this condition have so far been only' fah. The best 
results in infections due to the colon bacillus have been in those of 
abdominal wounds. 

Pelouze and Schofield® reported the development of a bacterio- 
phage in ly'sed cultures of gonococci, but this substance was with- 
out therapeutic effect in gonococcic infections. Bacteriophages 
have been encountered that were effective against most of the 
common infectious organisms in the test tube, but most of these 
have been ineffective in the body'. 

Several factors are responsible for the variability' in the thera- 
peutic effect of bacteriophage. First, as mentioned abo%’e, the 
accessibility' of the pathological focus to the bacteriophage filtrate, 
is of primary' importance. 

Second, if a bacteriophage does not completely' destroy' a culture, 
the organisms that surv'ive give rise to a resistant strain of organ- 
isms. These may' still be pathogenic for the host but unaf- 
fected by' the bacteriophage. There is available for staphylo- 
coccic infections a bacteriophage which is lydic for practically all 
straius of staphy'lococci, and is so potent as to destroy' many 
strains without the development of resistant forms. Colon, 
ty'phoid, and dy'senteiy bacilli, on the other hand, develop resis- 
tant strains much more readily. Only' y'oung cultures of most 
strains of these organisms are susceptible to complete h'sis, and 
the older organisms become the progenitois of resistant strains. 

Third, bacteriophage is not very' effective against blood borne 
infections, because of the adsorption of the phage by the colloids 
of the serum. In some manner not well understood the bacterio- 
phage sometimes becomes free from the colloid and localizes at the 
site of infection. It would be difficult to explain on any other 
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basis the fact that bacteriophage is to some degree effective, in 
experimental animals at least, vhen injected at a site distant from 
the infective focns. 

Fourth, it has been found* in certain experimental infections, 
as in peritonitis for instance, that to get the effect of bacterio- 
phage, it must be injected before or within a half hour after the 
bacterial inoculation. This condition cannot be fulfilled in clini- 
cal practice, and in such infections the use of bacteriophage will 
have to be limited to prophylaxis for the present. Some experi- 
mental data encourage us to hope that the prophylactic use of 
bacteriophage maj' prove of some value in these conditions. 

Finall 3 ’, the protein present in a bacteriophage filtrate has an 
important bearing on the dosage and method of choice for admin- 
istration. The protein is derived, from the extractives in the cul- 
ture mediums, and from the bacterial protein of the lj*sed organ- 
isms. When bacteriophage is to be administered by mouth, as 
in cholera, tj-phoid fever, d 3 ’’sentery, et cetera, the protein present 
in a dose of 2 to 10 cc. is of no significance, but if it is to be injected 
intravenously the amount of peptone and bacterial protein in the 
filtrate becomes a matter of major importance. To a lesser ex- 
tent this is also true of subcutaneous or intramuscular administra- 
tion. I have seen a very severe and extensive local reaction follow 
a dose of what evidently was a too highly concentrated bacterial 
protein. 

Bacteriophage may be administered by mouth, by irrigation, 
bj' wet dressing or bj' inoculation. The administration bj’ mouth 
is the method of choice in cholera, tj-phoid, d^-senterj", et cetera. 

1 have administered it b^^ mouth in pyelitis also, in the hope that 
some of the phage might be excreted by the kidney. When bac- 
teriophage is given by mouth it does not cause the development 
of an antibacteriophage which is a decided advantage. From 

2 to 5 cc. of an active phage filtrate may be given daily over a 
period of from seven to ten daj's. 

Wet dressings of bacteriophage sometimes have a spectacular 
effect on wormd infections. I have seen this both in staphj'lococ- 
cic and in colon bacillus infections. Bacteriophage usualh’ from 
1 to 4 cc., is poured info the wound, and a wet dressing of physio- 
logical salt solution is applied. 
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Probably the conunoiiest method of administration of bacterio- 
phage is by subcutaneous inoculation. This may be given intra- 
muscularly or intravenously. The latter method is seldom used 
because of the adsorption of bacteriophage by the colloids of the 
blood, as mentioned before. The filtrate is usually injected di- 
rectly into the lesion, but at least in certain experimental infec- 
tions, it may act on a distant focus. This was shown by Walkeri 
in peritonitis in mice. Bacteriophage may be injected directly 
into and around a boil or carbuncle. The dose varies from 0.1 to 
1.0 cc. according to circumstances. In pyelitis the method of 
choice is irrigation of the bladder, and possibly the pehds of the 
kidnev. 

It would be desirable to have a more definite method of stand- 
ardization of bacteriophage filtrates. Various authors have 
specified their dosage simpl}’’ according to the quantity of filtrate 
used, or b 3 ’ the number of phage corpuscles in a dose, or by the 
number of lysed organisms in a dose. 

For the present it is probably best to designate the number of 
corpuscles in each cubic centimeter of filtrate, and adopt some 
arbitrarj’- number, as a billion in each cubic centimeter, as a unit. 

When more is known of the chemistry and antigenic properties 
of these filtrates of lysed organisms, it may be foimd that a large 
part of their therapeutic or proph 3 dactic value is due to the bac- 
terial protein, and that standardization on the basis of the number 
of Wsed organisms is more logical than the present method. 

Bacteriophage filtrates have failed to justif 3 ’' our hopes that they 
would prove a panacea for infectious diseases, but there is reason 
to believe that they have a definite place as valuable therapeutic 
agents. 
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THE NATURE OF HODGKIN'S DISEASE 

WILLmi L. A. WELLBROCK axd HAROLD B. LOUGHERY 

BespecUvehj of (he Section on Surgical Pathology, The Mayo Clinic, and Fellow 
in Surgery, The Mayo Foundation, Rochester, Minnesota 

The origin of Hodgkin’s disease has ahvaj's been confusing. 
Ke shall attempt to show that the disease is probabh’’ neoplastic 
and that it belongs to the group of Ijunphoblastoma. 

A variety of names has been applied to this condition, such as 
multiple hunphadenoma, hnnphogranuloma,. hunphoblastoma, 
lymphoGj-loma, malignant granuloma, infectious granuloma, 
hunphosarcoma, and pseudoleukemia. iMallorj-,® and iMacCarty® 
each suggested that all these terms be grouped under the heading 
of hunphoblastoma, which would indicate any tiunor composed of 
cells of the Ijunphocytic series. This group would also include all 
■forms of hmphatic leukemia. Ti'arthin*® selected the name 
l5’mphoc3i;oma to designate all h\*peiplastic tumors and those 
that resemble neoplasms of the Ijunph nodes, depending on an 
overgrowth of cells of the tjTDe of small or large hunphoc^des. 

Ewing® stated that a consideration of bmphomas should include 
the various processes b^'' which thej' are produced, for some of 
them are inflammator3', some neoplastic, and others intermediate 
in position. Lack of knowledge of the etiologic factors and of the 
intricate relation of man3^ forms of hmphoid h3*perplasia, and the 
occasional transformation of one form to another, makes a classi- 
fication on an anatomic basis justifiable. Even in this difficulties 
are encountered because the relation of the l3Tnphoc3des and the 
reticulmn cells has not been definite^* determined, and the dis- 
tinction between sinus cells, endothelial cells, and reticular cells 
is not definite. 

Thomas Hodgkin,® in 1832 , described a clinical S3Tidrome in 
which there was swefiing of the hmph nodes, which s3'ndrome was 
designated by Wilks as Hodgkin’s disease. In the following 3'ears 
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terni?. a>- mentioned pre\iously, were applied to this condi- 
tif'!:. I'nt il Sternberg" described it as a peculiar form of tubercu- 
investigators looked on the disease as a neoplastic con- 
Rced^® then gave an accurate description of the lesion, 
has changed the status of the condition from that of a clin- 
lea! .-yndrome to that of a pathologic entity. However, since 
dial time, numerous articles have been written dealing with var- 
ioiis phases of the malady, but not a single conclusion has been 
reached regarding its true nature. There is still much disagree- 
ment as to whether the lesion is a neoplasm or a granuloma result- 
ing from an inflammatory process. 

Tuberculosis as a probable excitant has been widely commented 
on. Sternberg at first emphatically maintained that Hodgkin’s 
disease was of the same etiology as tuberculosis. Later he modi- 
fied his position and admitted the e.xistence of nontuberculous 
forms. Fraenkel and iSIuch® demonstrated Gram-positive bacilli 
and acid-fast granular bacilli in twelve of thirteen cases of Hodg- 
kin’s disease, and suggested that the.se were certain forms of 
organisms of tuberculosis. Ziegler'® also pointed out that the 
condition in 20 per cent of the cases was associated with tubercu- 
losi.s and that in 10 per cent the reactions to inoculation were 
positive. 

Sticker'’ reported that the bovine t\*pe of the organism of tuber- 
culosis was found in the hnnph nodes after repeated passage 
through guinea pigs. L'Esperance’ inoculated chickens with 
emulsions from the lymph nodes and typical or aty-pical tuber- 
culosis developed in all: inoculation of other chickens resulted 
iji even more extensive manifc-stations of the disease. She con- 
cluded that the avian t>T>e of bacilli might be important in the 
production of Hodgldn‘.“ disea.se. 

Sweany", stated that the disease pursues the tx’pical coui’se of 
:ui infectious condition, and that the organism of tuberculosis 
might degenerate and pass over into the diphtheroid type that was 
practically a distinct specie.s: he stated that he had been able to 
produce .such forms. He also stated as his belief that tuberculosis 
of the lym]>h nodes often tleveloped into Hodgkin’s disease, and 
that the whole picture was a heterogeneous degeneration of an 
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atypical strain of organisms of tuberculosis in a particular type of 
host that had failed to overcome the parasite. 

btahr” expressed himself in favor of the view that the lesion 
was of the nature of a tumor with organisms of tuberculosis as an 
excitant. He stated that for the production of a tumor the stimu- 
lus must not be strong enough to break down the defensive forces 
of the body. The inflammation need not be specific, but it was 
essential that the irritation be mild and of long duration. He 
stated as his belief that when the defensive efforts of the body were 
not aroused, enonnous h^-perplasia might be present. 

Sj'philis has ne\'er been serioush’ considered as a cause of Hodg- 
kin’s disease, but it has been mentioned by Fabian’ and other 
older observers. However, a positi^'e ^^*assermann reaction 
has never been obtained except in cases in wliich s^^philis was 
present independently. 

It can readili' be seen how difficult it is to apph’ anj' definite 
de.signation or classification until the etiology of this group of con- 
ditions becomes known. Staining of sections for the organism 
of tuberculosis has failed to reveal it, but in one case tuberculosis 
was associated. Tuberculosis with h3T3erplasia and without case- 
ation, sometimes simulates Hodgkin’s disease. The fact that the 
node filters Ijunph makes it most commonh' involved secondarily, 
and it is veiy difficult to determine whether one is dealing with a 
neoplasm or a granuloma. In the intermediate tjTies it is even 
more difficult to determine whether the proce.ss is stricth' inflam- 
matoiw or neoplastic. Productive inflammation usually’ involves 
all the elements of the node, whereas a neoplastic process usuaU}'^ 
invoh'es a single cell t}j>e; 3 'et is should be remembered that in the 
same person hj’^pei’plasia maA” remain simple in one situation, but 
take on neoplastic properties in another situation and that infec- 
tion may play a part similar to the one it plaj’S in carcinoma. 
Theoreticalh' there maA' be a point at which the transition occurs 
between inflammatoiy h^^ieiplasia and neoplastic hyperplasia. 
Thus it may be seen that the numerous types of lymphoma de- 
scribed may' be different stages or manifestations of the same 
disease. 

The material used for this study consisted of 200 cases of Hodg- 
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i. !T,’- (h-* n-*' m ^Yhicll one or moi’c cervical hinph nodes werere- 
( ,t :i' ,1 ]v.ir{ of treatment or for diagnosis. All of these cases 
<..< 1 ,. I \t d and the patients were treated at The Alayo Clinic 
( a '''lOand J 020 and they have been traced and their subse- 
(Micnt -■ .udition noted. Tn this scries the youngest patient was a 
i .!>\ A' d four years, and the oldest patient, a man aged sbctv-five 
\ f ■ Tlie duration of the disease was from six months to seven- 
th'. h \ears. with nnavevageof two and sixty-five hundredths years, 
'i iu- disease occurred much more frequently in males. The re- 
•'jiori.^e to roentgen therapy was practically the same as that of 
lymphosarcoma. = 

I'ho nodes were usually enlarged, and sometimes measured 4 
cm. in diameter. They might be round, oval, or oblong, and 
might have a distinct capsule, which was frequently thickened. 
The nodes, in an involved group of nodes, were discrete. On 
grf>5s examination the fresh specimen was salmon-pink, homo- 
geneous, and had a consistence resembling rubber. Its appear- 
ance was sometimes altered by the duration of the condition, 
degenerative changes, and previous treatment. In the nodes that 
grew very rapidly, or that were most malignant there might be 
some central necrosis. Those that grew more slowly contained 
more filu'ous and hyaline tissue, thus altering their color and con- 
si-^tencc. Previous roentgen therapy might also produce similar 
changes. The capsule was rarely, if ever, invaded by the neo- 
plastic proce.=s. On microscopic examination, the nodes in differ- 
ent case.= A'aricd in appearance, depending on the degree of malig- 
nancy present.’ 

'J he disea.'^o began in the so-called germinal centers, the cells of 
vh'.ch arc derived from the wandering hi.?tioc.yte which in turn is 
derived from the fixed histiocyte, or what might be called the stem 
or parent cell. Thus, Hodgkin’s disease and lymphosarcoma are 
derived from the same stem cell, but differ in the degree to which 
this cell becomes differentiated. The .second parent cell of Hodg- 
kin ’.sdi sen.se is the free or wandering histiocyte, whereas the second 
p.arcnt cel! of lympho.sarcoma is the lymphoblast. It would be 
poscihifi for the two condition.s to be associated. 

Tn tlu' fir.-t st.'ige there was extensive catarrhal inflammation of 



NATURE OF HODGKIN'S DISEASE 


459 


the sinusas in the foim of hj-perplasia of the l3Tiiphoid cells, with 
actire proliferation of the geiminal centers, ^hscularity was 
also increased. The sinuses were dilated and contained small 
and large hmiphocj-tes, pohmorphonuclear leukocAdes and eosin- 
ophils. In the reticuloendothelial cells, mitotic figures might be 
found. The reticulum was prominent, and large hmiphocvtes. 



Fig. 1. SiXGLE axb ^Icltintcle-^ted Cells Ckaracteristic oe Hodgkin s 

DlSEASE. DRAWI.VGS from PnOTOGRAni. (xllOO) 

eplthehoid cells, plasma cells, mast cells, and eosinophils were 
often distributed profuseh'- 

In the second stage the appearance was more striking. The 
thickening of the reticulum became more noticeable. A coherent 
tissue appeared wliich was formed of large cells, with elongated, 
vesicular, and rather paleh' staining nuclei. The cells laj- in no 
particular order, and with other l.vmphoid cells soon spread to 
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- 1 , 1 . <.' Rormnl tis-^uc. and to obliterate the distinction be- 
:.v. r;. i.Tiiib fords and sinuses. Here and there the remains of 
ijrioii i' lliflcs might be seen. The capsules n'ere thickened, but 
; r: uarvow- bands of connective tissue dhdded the node into 
rnc.i.r lobules, and fibroblastic proliferation became more 
jiuncnt. 

Thf multinucleated giant cells fonned a fairh' constant picture. 
Tiiey were probably formed by the unicellular giant cells which 
in turn are derived from the reticular endothelium. The uni- 
rnwloar giant cell was very irregular in form, and had a clear proto- 
containing a large nucleus, which might be multilobular 
and might contain one or more nucleoli. Surrounding the nucleus 
was a fine, deeply staining portion of chromatin, and in the center, 
a well defined network, with one or several deeply staining and 
sharply defined nucleoli. The nuclei numbered from 4 to 10, and 
were heaped togetiier in the center of the cell. Occasionally there 
was a second form in ^Yhich the nuclei were shaped in the form of 
a horseshoe around the periphery.' of the cell. This Upe resem- 
bled closely the Langhans giant cell of tuberculosis. The nuclei 
resembled those found in foreign-body giant cells. 

The cellular condition found in the earlier stage gave way to 
progre.^-^ive .‘^earring throughout the node. Finally, a dense mass 
of fibrou.^^ tissue remained, in which there were nests of ceils, such 
as liave been da^cribed. Cellular degeneration took place, and 
not infrequently regions of necrosis were found. These regions 
were infiltrated with fibrin, and were surrounded bv leukocytes. 
Cells might undergo fatty degeneration, and hyaline degeneration 
occasionally took place. 

Eo'inophib might be uninuclear or pohmuclear and were rarely 
absent. Infiltration by them has attracted much attention: anY* 
condition which results in the de.=truction of lymphoe\'tes will 
bring ai)out this invasion. The o.xact relation of these cells to the 
procc''^ h:i.s not been determined. 

J he characteristic cell was large, with clear cytopla.sm contain- 
inc fine reticulum, and the so-called nuclear membrane wa.s dis- 
tinct. The. nucleolus wa.s oval or round, fairly large, centrally 
i-itnated and stained deeply. In the more rapidly growing cells 
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many bizarre nucleoli were seen, which stained deeph". Tumor 
giant cells that usually contained from 2 to 5 nucleoli also accom- 
panied the more malignant types. Germinal centers were neces- 
sarih' absent, but in earlier cases some still might be present. 
Eosinophils, plasma cells, and occasionally foreign-body giant 
cells occurred, and produced a granulomatous appearance. How- 
ever, this reaction, accompanied usually by fibrosis and hyalinza- 
tion, was a defensive mechanism that varied with the subject, and 
the degree of malignancj^ 
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NOTE ON THE SPECTROSCOPIC TEST FOR 
SULPHEMOGLOBIN 

KOGER S. HUBBARD axd WERNER J. ROSE 

From the Laboratories of the Buffalo General Hospital, Buffalo, H'ew York 

Within the last few years methods adapted to the use of the 
hand spectroscope have been developed for demonstrating meth- 
emoglobin and sulphemoglobin in bloodd’--^ By these methods 
the presence of the pigments can easOj’- be shown if their concen- 
trations are l.o volumes per cent or higher, that is, definite posi- 
tive results are obtained if 10 per cent or more of the blood pig- 
ment exists in an abnormal form. Concentrations below 0.7 
volumes per cent are rather difficult to demonstrate bj’" simple 
methods, particularly if oxalated or citrated blood samples are 
examined, unless the technician has had considerable experience 
in such determinations. 

Recently a case of cyanosis which was ob^•ioush' due to poison- 
ing from freshly dyed shoes occured in a nurse in this hospital. 
We were not able to find an 3 ’- abnormal pigment in the blood, 
although we felt sure that it was present. This experience led us 
to attempt to standardize technique to avoid similar errors. It 
was decided to stud^^ the determuiation of sulphemoglobin be- 
cause the general importance of this compound seems to be 
greater than that of methemoglobin, and because the former pig- 
ment can be more readilj'- prepared than the latter one. The 
close resemblance of the two pigments to each other made it seem 
probable that a method for demonstrating one of them would in 
general be applicable to the other. 

For these experiments large amounts of oxalated blood were 
pooled and sulphemoglobin was prepared from part of the mate- 
rial bj’ running a current of hj'drogen sulfide gas through it for 
half an hour or more. The excess of hj'drogen sulfide was then 
removed as completed as possible by aeration. Such prepara- 
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tions gave the characteristic spectrum of sulphemoglobin. They 
contained, at most, minimum concentrations of free soluble 
sulphydryl compounds, because negative sodium nitroprusside 
reactions were obtained when such tests were carried out on the 
filtrate after the protein was removed with trichloracetic acid. 
The blood containing sulphemoglobin was mixed with untreated 
blood in various proportions. Saponin was then added to the 
samples, and the}’ were allowed to stand for five minutes or more 
until hemoh'sis was complete. Xext they were centifuged at 







f) 




Fig. 1 


high speed to remove the excess of saponin and the cell rests. 
The}’ were then diluted with an equal volume of distilled water 
and examined with a hand .spectroscope in tubes of one-half to 
three-quarters of an inch in diameter. Results were somewhat 
more satisfactory when a very bright light equipped with a round- 
bottomed flask as a condenser was used, but such a system was not 
nece'^'iary except for the detection of very small traces of pigment. 
The only light which came through the .'solution was in the red and 
orange portion of the spectrum, and the characteristic band of 
sulphemoglobin could be easily distinguished when only 2 per cent 
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of the hemoglobin was in the altered form, that is, when the con- 
centration of sulphemoglobin (expressed in terms of the unaltered 
pigment) was 0.3 grams per 100 cc. of blood. By careful compari- 
son with normal blood it was possible to detect amoimts approxi- 
matel 3 ^ half as great as these, but the reading of such concentra- 
tions was difficult. When the sulphemoglobin formed was more 
than 20 per cent of the total pigment its absorption band was so 
wide that it fused with the general absorption produced bj^ the 
unaltered hemoglobin. Such solutions, which are easilj’- recog- 
nized by their purple-brown color, are either diluted with water, 
about five parts of water to each part of the diluted, hemoUzed 
blood, or are placed in tubes of verj^ small diameter for examina- 
tion. If the hemolized blood is poured into a conical centrifuge 
tube it is easil 3 '' possible to vary the thickness of the layer of solu- 
tion through which light passes to the spectroscope. This 
technique not only simplifies the handling of solutions containing 
large concentrations of pigment, but is useful in studying dilute 
ones. Such solutions sometimes give very weak absorption 
bands, and the observer ma 3 * be in doubt whether a band is 
present. If the band appears and disappear as the thickness of 
the solution is varied while the spectrum is under observation, 
more confidence is felt in the accuracy of the findings. 

A convenient apparatus can be arranged for carrying out the 
examination by'' using a glass wedge from a Hellige colorimeter, as 
shown in the illustration. The wedge can be raised and lowered 
at will by a rack and pinion. If a permanent source of light is 
used and the slit in the spectroscope always opened to the same 
extent, the method can be made into a semi-quantitative one. 
This is done by' preparing mixtures of sulphemoglobin and normal 
blood as described above and noting the lowest scale reading ob- 
tained when the band due to the abnormal pigment can be clearly 
distinguished. 

The method described is convenient and delicate. The actual 
amounts which can be detected varyq of course, with the form of 
spectroscope used, and are different with different sources of light, 
but when blood is hemolized with saponin and diluted with an 
equal volume of distilled water as described, it is hardly’ possible 
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to miss significant amounts of pigment. It seems probable, how- 
ever, that amounts of abnormal pigment which are of little or no 
clinical significance vrill sometimes be detected. It seems desir- 
able to emphasize this possibility. Clinical cyanosis should prob- 
ably not be explained as due to sulphemoglobinemia unless rather 
large amounts of the pigment (probably more than 1 gram per 
100 cc.) are present, or unless all other possible explanations of 
the condition have been excluded by careful clinical observation 
and extensive laboratory study. 
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SVRYEY OF TRAINIjS'G SCHOOLS FOR LABORATORY 

TECHNICLA.NS* 


KAKO IKEDA 

The Charles T. Miller Hospital, St. Paul, Minnesota 

This siin'ey represents a sj'-stematic attempt to ascertain, if 
possible, the present status of the so-called “training schools” 
for laboratory technicians and to assist in formulating an outline 
of a course of training which may be accepted as a basis for a 
minimal standard of such a course, exclusive of the courses in 
Medical Technology offered by universities and colleges of 
recognized standing. In all, 872 questionnaires were mailed, 376 
to members of the American Society of Clinical Pathologists, 
401 to superintendents of hospitals approved for intemeship 
by the American Medical Association, of more than 150 beds, 85 
to practicing clinical pathologists, not members of the Society and 
10 others. 

Information was obtained from 399 answers which is considered 
good and represents a fair cross section view of the training 
school situation. One hundred sbd^’--four (43 per cent) members 
answered, fifty-three (55 per cent) non-members answered and 
replies were received for 182 (45 per cent) hospitals. In aU, 137 
laboratories and schools which conduct a course of training for 
laboratory technicians answered the questions. 

Fifty-four of the 164 members, not including members in 
hospitals, give courses for technicians, twenty-seven, twenty-four 
medical men and three lajunen, of the fifty-three non-members 
give courses, and fifty-six of the 182 hospitals give courses, ten 
being conducted b3’' members, forty-four bj’’ non-members and 
two by laymen. In other words of the 188 members heard from 

•Part of the Report of the Board of Registry given before the Tenth An- 
nual Convention of the American Society of Clinical Pathologists, Philadel- 
phia, Pennsjlvania, June 7-9, 1931. 
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directs or indirectlj'-, sixt^'-four (34 per cent) conduct courses for 
tecknicians. Of the loO non-members who are physicians, sixty 
eight (45 per cent) give courses, while five (71 per cent) of seven 
lajunen also give such courses. Thus, one-third of those replying 
to the questionnaire are conducting some kind of courses for 
training laboratorj’^ technicians. 

Only one-third of the Society's membership and 45 per cent of 
the non-members responding, are offering a course of training for 


TABLE 1 

Ttpes of IxETinmoKs 




PE31 CTST 

Universities and Colleges; 

Organized course in Medical Schools leading to 

B.S 4 

Organized postgraduate course leading to M.S.. . 1 
Organized course in College of Sciences leading to 

' 

13 

9.5 

B.S 2 

Unorganized course leading to B.S 2 

Unorganized postgraduate course 4 

University hospital laboratories 

16 

12.0 

Hospital laboratories 

SI 

59.0 

Public Health laboratories 

1 

1.0 

Private laboratories with hospital connection 

13 

9.5 

Private laboratories 

5 

3.5 

Private laboratories conducted by non-medical 
graduates 

3 

2.0 

Commercial schools 

5 

3.5 


technicians. Of the non-members, there are a number of recog- 
nized patholo^ts, several, members of the American Association 
of Pathologists and Bacteriologists or teachers of patholog}' in 
medical schools, while a few are known to be practicing physicians 
who are not trained in clinical pathology. 

Geographically these courses are offered as follows; Middle 
west, 48 (35 per cent), East, 48 (35 per cent), South 27 (20 per 
cent) and West 14 (10 per cent). 

Table 1 classifies the replies received from 13“ institutions. 

Doubtless, there are a number of other imiversities offenng a 
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coui^ which prepares the candidates as medical technicians but 
they have no announcement of such a special course nor have they 
responded to our inquiries. A large number of hospitals, not 
responding to this questionnaire, and the smaller institutions 
not included in this sun'ej* as well as pathologists who failed to 
respond are undoubtedly conducting a training course. The 
number is conser\-atively estimated to be at least 100. 


TABLE 2 

Size of Hospitals Offep.ixg Couhses 


Kr3^£BEH or 

BE&S 

xraBm or 
EOSPITAXS 

PEB crsr 

ErMBEn or beds 

XUMBEB OF 
EOHPITALS 

PEP. CEST 

32-99 

10 

8 

300-399 

22 

17 

100-150 

13 

10 

400-499 

15 

11 

151-199 

18 

14 

500 and more 

19 

14 

200-299 

33 

25 





TABLE 3 


Lekgth op Couple 


iroOTSs 

EUlirBEB COEESIS 

■HOKrHS 

xr SIBEB COEH.«ES 

2 

1 

10 

2 

2 

2 

12 

47 

4 

2 

15 

1 

5 

1 

16 

3 

6 

34 

18 

9 

7 

1 

24 

8 

8 

4 

Post graduate 

3 

9 

8 

48 (B.S.) 

7 



Not given 

4 


There are several teachers without hospital connections whereas 
a few pathologists have several hospitals. 

Sixty-seven per cent of the hospitals have more than a 200- 
bed (table 2) capacity*. 

Twenty-seven per cent of the courses extend for a period of 
six months while 34 per cent last twelve months. Table 3 gives 
the summary of the length of courses offered. 

High school education is considered sufficient prerequisite by a 
great majority (64 per cent) of pathologists. The exact require- 
ments are given in table 4. 


AilERICAK JOCT.KAL OP CUiaCAl. PATHOIX3GT, VOL. 1, ^O. 6 
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TABLE 4 
Prerequisites 



XCMDEn 

TEU CEXT 

No information or preference 

9 

6 5 

High school 

88 

64.0 

One vear college 

8 

5.5 

Two years college 

11 

8.0 

College graduates 

11 

S 0 

Graduate nurse 

10 

8.0 



TABLE 5 
Student Capacity 


BTU&EXT3 

SCHOOLS 

STTrOEN-TS 

1 

SCHOOLS 

1 

16 


70* 

1 

2 

29 

Not given 

5 

3 

17 


6 

1 

4 

17 


40 

2 

5 

8 

Universi- 

50 

2 

6 

12 

tics 

65 

1 

S 

6 


100 

1 

9 

1 


Not given 

6 

10 

12 

1 

3 

Commer- 

r.int < 

24 

100 

1 

1 

15 

18 

1 

1 

schools 

150 

Not given 

1 

2 

26 

1 





* This institution may be considered a commercial school. 


TABLE 6 
Instructors* 


NTKBEn IKSTHCCTORS 

NimBER SCHOOLS 

KtniDEn IliBTRUCTORS 

KHMBEB SCHOOLS 

0 

2 

7 

2 

1 

17 

8 

2 

2 

27 

10 

4 

3 

20 

12 

1 

4 

IS 

30 

1 

5 

16 

Faculty 

11 

6 

7 

No information 

9 


* Ratio of Instructors to Students 1:1.1, exclusive of Universities and com- 
mercial schools. 
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Formal lectures are given in the University and College 
Course, also, nominally, in the commercial schools. “Lectures” 
in the majority of the non-teaching hospitals probably mean 
“informal talks” such as given in any other laboratorjL Sixty- 
nine replied that lectures are regidarly given, 15 that some or 
few are given and 53 that no didactic work is offered. 

Fifty-six per cent of the laboratories charge no fees (table 7) 
while a few charge what is considered an exorbitant fee, as much 
as or more Uian the commercial schools. The average fee for 
fori^'-three laboratories which charge for the course is 8146.00. 
Including the seventy-seven laboratories which make no charges 


TABLE 7 
Fees 



iKCUEER or SCHOOLS 

Fxn 

OF SCHOOLS 

None 

77 

$125.00 

2 

§10.00 (Breakage) 

2 

150.00 

6 

15.00 (Breakage) 

1 

ISO. 00 

1 

25.00 

4 

200.00 

2 

50.00 (Breakage) 

3 

250.00 

1 

50.00 

5 

300.00 

2 

75.00 

2 

360.00 

1 

100.00 

7 

400.00 

4 

120.00 

1 

600.00 

1 


and excluding twelve imiversities and colleges which charge 
regular tuition fees, the average fee for the course is about S54.00. 
Twelve charge the regular University fee. Three did not give 
information. Board and room was offered as a stipend by one 
laboratorj’^; small stipends are given by two others. 

OTJTLINB OF TEtE SUGGESTED COURSES OF TRAINING FOR LABORA- 
TORY TECHNICIANS* 

The training of laboratory technicians is, at present, being 
undertaken by the following institutions: (1) Universities and 

*Approved by the Board of Registry of the American Society of Clinical 
Pathologists as a basis for further study- 
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colleges, (2) hospital laboratories, (3) Public Health laboratories, 
(4) private laboratories, and (5) commercial schools. 

■ The first tom tj^es of institutions are considered properly 
adapted for the adequate training of clinical laboratorj^ technicians 
and the third, for public health laboratorians. Private labora- 
tories are not, as a rule, in a position to undertake such a program 
while the commercial schools, are, on the whole, considered 
unacceptable. 

The ultimate aim of the Board is to get as many as possible of 
the universities and colleges to include in their regular curricula a 
course in Medical Technology’’ either as a four-ymar course leading 
to a degree or on a two-year certificate plan. These courses must 
always be in affihation with recognized general hospitals where 
the students shall obtain a part of the practical training as an 
“interne” or apprentice. 

The apprenticeship plan of traming in general hospital labora- 
tories imder proper supen^ision is recognized and recommended at 
the present time for the tyqre of routine and special technicians 
which constitute the great majority of the present laboratory^ 
workers. 


UNIVERSITIES AND COLLEGES 

The following courses offered, at the present time, are: 

(1) In connection with the College of Science, Literature and 
the Arts, and the Medical School and its hospitals. 

(2) In connection vdth the College of Science, Literature and 
the Arts with or vdthout the hospital affihation. 

(3) Postgraduate course (a) in various medical sciences, (b) in 
clinical pathology and medical technologyL 

(4) Unorganized, elective course. 

The curricula recommended are as follows: 

(1) A 4-year course leading to the B.S. in Medical Technology'. 
The first two ymars to be essentially the same as the premedical 
requirements; the third y'car, didactic and laboratory studies in 
basic medical sciences and clinical microscopy' and the fourth 
y'ear, a rotating practical sen-ice in the clinical laboratoryL 

(2) A 2-year course leading to a certificate in IMedical Tech- 
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nology. The first j’^ear, didactic and laboratorj^ hours, equivalent 
to regular college requirement in biologj’’, chemistry, bacteriologj* 
and clinical microscopjL The second year, a rotating practical 
sendee in the clinical laboratorj’-. 

Regular University regulations should govern the personnel, 
pre-requisites, method of instruction, student capacity, equip- 
ment, fees, advertising policy, et cetera. Rotating practical 
sendee in the clinical laboratory of the affiliated hospital must 
constitute an integral part of this course. 

Hospital laboratories {apprenticeship plan of instruction) 

I. Personnel 

(A) Director, qualified clinical pathologist (or pathol- 

ogist). 

(B) Medical staff. 

(C) Technical staff, supendsmg technician and asso- 

ciates, possessing the minimal qualifications 
defined b 3 ’' the Board of Registry of the Ameri- 
can Society of Clinical Pathologists. 

(D) Ratio of instructors to students 1:2 or less, excep- 

tion, teaching hospitals, 
n. Pre-requisites (minimum) 

. (A) High school graduation. 

(B) Credits of one-j’^ear college chemistry and biologj* 
or the equivalent. 

III. Length of course (minimum) 

(A) Twelve months of apprenticeship training divided 
in 2 months (minimum 300 laboratory hours 
and 40 conference hours) each in the foUovdng 
departments:- 

1. Urinalysis 

2. Clinical hematolog}". 

3. Clinical bacteriolog}’’ and serologjL 

4. Medical chemistiy. 

5. Histopathologic technic and metabolism. 

6. Clinical microscopjL 

The above divisions are optional and maj^ be 
modified. 
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(B) A longer course of 16, 18 or 24 months with corre- 

sponding increase in time spent in each depart- 
ment may be arranged. 

(C) Twelve additional months of practical training, 

supplemented a course of didactic studj-^ 
is required for specialization or advanced work 
on any of the above departments. 

IV. Method of instruction 

(A) Practical traming (abimdant teaching material 

must be guaranteed). 

1. Personal instruction and demonstration. 

2. Practice period. 

3. Routine examination (xmder supendsion). 

(B) Didactic hours : 

1. Required. 

a. Weekly conference. 

b. Quiz hour. 

c. Written examination. 

2. Optional. 

a. Medical lectures fornurses. 

b. Series of special lectures. 

c. Autopsies. 

d. Formal series of lectures on basis medical 

sciences. 

V. Student capacity. 

The average 100 bed general hospital emplojdng two 
qualified technicians may enroll two students at a 
time. Hospitals of less than 100 beds are advised 
not to conduct a training school. 

The Ratio of Instructors to students should be kept at 
1:2 or less, in the average non-teaching hospital. 
Teaching and post graduate hospitals are excepted. 
Where there are more than six students enrolled at a 
time, a full time, supervising instructor-technician, 
besides the regular staff, may profitably be em- 
ploj-ed. 
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Equipment, space and location. 

Adequate equipment and space to meet the added re- 
quirements of training and practice of trainees. 

VIL Fees. 

A nominal fee (maximum SloO-OO) for a 12 months 
course, may be charged. Free instruction under 
ordinary circumstances, seems umvise. Charging 
of exorbitant fees on a commercial scale is not 
justified. 

Advertising. 

Commercial advertising should not be necessary. A 
short announcement in the medical and nursing 
periodicals may be permissible. 

Public health laboratories 

These laboratories are considered unadapted for the traming of 
general clinical laboratorj’- technicians. Special technicians and 
public health laboratorians may adequately be trained by these 
laboratories. The conditions imder wliich the hospital labora- 
tories should operate are apphcable to the public health labora- 
tories in their program of training. 

Private laboratories 

Private laboratories either directed bj’’ a clinical pathologist or 
operated by a non-medical director, are, as a rule, not adapted 
for the proper training of technicians. Those, maintaining such 
a course or school, though not equally obnoxious, must be re- 
garded (with a few exceptions) in the same categor3^ as the com- 
mercial schools for laboratorj^ technicians. Clinical laboratories 
of a small hospital (less than 100 bed capacity) are also considered, 
like the private laboratories, non-adapted for training of techni- 
cians. Of course, there are exceptions among these institutions. 

Commercial schools 

Ko attempt is being made, at this time, to regulate or stand- 
ardize the existing curricula of these schools. As a rule, they 
are being operated by commercially minded promoters or direc- 
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tors, in the name of education and medical science. The 
obj ections against these schools are fundamental. They represent 
all that is contrary to the principles which the medical profession 
holds sacred and ethical. The commercial character of these 
institutions is elearlj’ indicated by their advertising policy, the 
teaching facilities and personnel, the tuition they charge, the 
t3T5e of students the}’- enroll, et cetera. Thej^ often advertise 
extensivelj’- in la}’- journals in exaggerated and misleading terms. 

Teaching facilities are usually inadequate, more students being 
enrolled than can be properly accommodated either from the 
standpoint of the available space and equipment or from that of 
the teaching personnel. Teaching material is sorely inadequate 
both in number and variety of the specimens. Contact -ndth the 
sick, representing various t}q)es of disease, is entirely lacking. 
The teaching force consists often of poorly trained technician 
with little or no teaching or technical experience. Educational 
prerequisites of the applicants are often disregarded in order to 
increase the enrollment. The tuition and incidental expenses 
are unusually high considering the kind of training they offer. 
A large majority of the “graduates” would be found lacking in 
qualifications essential in a properly trained technician. 

Therefore, until these schools shall be directed by a clinical 
pathologist of high professional standing, are conducted on the 
sound educational basis with a staff of qualified teachers in 
sciences and a close affiliation with one or more general hospitals, 
and shall eliminate such objectionable features as extensive 
commercial advertising and propaganda and exorbitantly high 
rates of tuition, it would be useless to make any attempt to 
standardize the cunacula of these institutions. It may safely 
be predicted that when the standardization of the courses of 
traming for technicians offered by the recognized colleges and 
hospitals is accomplished, coupled with the awakening of the 
medical profession to the true character of these schools, the 
commercial institutions offering a course for laboratory techni- 
cians may cease to be the serious problem which they are now. 



EDITORIAL 


The Relation of Clinical Pathologists to the Cancee 

Peoblem* 

The American Society of Clinical Pathologists has had a short 
but honorable career, honorable because it has proved that its 
sole purpose is not to create offices to be filled but rather to carrj'- 
on a profitable constructive program. Its cooperation with the 
American College of Surgeons in the past has been much appre- 
ciated. The nomenclatm'e adopted by the Registry’- of bone 
sarcoma was arrived at after consultation between Fellows of the 
College and a committee of this organization. 

To the individual members of this Society the CoUege owes 
much on account of their close cooperation with our Department 
of Hospital Activities in its program of hospital standardization. 

A clinical pathologist is an indi\ddual that it is a bit difficult to 
define, and the term bears a different significance in different 
parts of the countrjL It is indeed fortunate that the individual 
who carries on the laboratory work in the hospital has not allowed 
his actmties to be circumscribed by any limited definition of 
his position. There is a tendency in some of the specialties of 
medical art and science to circumscribe rather too closely one’s 
interests to the detriment of the specialty which is being prac- 
tised. Fortunately this is not so with the clinical pathologist 
whose interests are all-embracing, or should be. We must re- 
member that the dictionary still defines the pathologist as “one 
skilled in the science treating of diseases, their nature, causes, 
progress, results, et cetera.” This definition sufficiently indicates 
the breadth of scope of the clinical pathologist’s activities. 

* Read before the Annual Banquet of the Tenth Annual Convention of the 
American Society of GUnical Pathologists, Philadelphia, Pennsylvania, June 
7 - 9 , 1931 . 
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Within the very recent past specialization has grown up to a 
remarkable extent within the confines of what may be defined as 
pathology. We have bacteriologists, animal parasitologists, 
mycologists, immunologists, biochemists, epidemiologists, and so 
on almost ad infiniium, and each of these sciences now has enough 
sub-di\dsions to make the meticulous systematist tremble for the 
accuracy of his premises. If we might imitate the methods of 
the systematist, the pathologist now merits the dignity of an order 
— say, Knight Commander of the Laboratory, A member of 
this order in one direct line only might be indicated as follows: 

Family — Zoologist 
Tribe — Parasitologist 
Genus — Helminthologist 
Species — Trcmatode immunologist 

and so this method might be elaborated to form a wide-spreading 
and comprehensive phylogenetic tree. 

In my early days in the laboratory I did gross and microscopic 
pathologic anatomy and made some crude chemical and micro- 
scopic examinations of the body fluids. However, in the early 
days I did no Wassennann, Kolmer, or Kahn tests. I searched 
for no pathogenic treponema; rarely did a spinal fluid count; 
allergic and anaphylactic phenomena were not within my ken; 
pneumococci were not tj^jed, vaccines were in their infancy, my 
laboratory was not cluttered up with colorimeters; basal metabo- 
lism was not a clinical test; the electrocardiograph was un- 
known; the endoscopist did not pester me with submicroscopic 
specimens; T. A. T. meant no more than the letters spell; pH 
meant nothing to me; the bi-polar theorj’- of vital phenomena 
w'as stiU aborning in Cleveland; and so I could go on enumer- 
ating the advances in knowledge that have been made during 
my own medical career. Within the sphere of pathologj' I was 
a jack of all trades and worked for sixteen to eighteen hours 
a day but the majority of the activities of the present day clinical 
laboratoiy were unknown and unthought of. Still, I must ad- 
mit that people were ill, some died, some recovered, and the 
accuracy of the diagnoses was not small. 
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You will see to what I am leading when I say that this is a day 
of minute specialization and that any man to know his subject 
well must have a wealth of experience in his own line. No longer 
can a country doctor with a Bunsen burner and a test tube for 
his laboratory equipment make the additions to knowledge that 
he once could. Nor can a man who has had a few months of 
laboratory training in a' general hospital be an expert in aU of the 
sciences whose fringes he must touch. What has aU this to do 
with the clinical pathologist and his relation to cancer? 

The American College of Surgeons through its Committee on 
the Treatment of Malignant Diseases has recently evolved a 
minimum standard for cancer clinics in general hospitals, which 
is as follows: 

1. Organisation. There shall be a definite organization of the service, and 
it shall include an executive officer and representatives of all the departments 
of the hospital which are concerned in the diagnosis and treatment of cancer. 
The services of a secretary and of a social service worker shall be available. 

2. Conferences. As an essential feature of the service there shall be regular 
conferences or consultations at which the diagnosis and treatment of the indi- 
vidual cases are discussed by all members of the clinic who are concerned with 
the case. 

3. Patients. Reference to the cancer clinic of all patients in whom the diag- 
nosis or treatment of cancer is to be considered shall be either voluntary or 
obligatory in accordance with the vote of the medical staff or of the governing 
board of the hospital. 

4- Equvpmmt. In addition to the diagnostic and therapeutic surgical equip- 
ment which is required in every approved general hospital there shall be avail- 
able an apparatus for x-ray therapy of an effectiveness which is generally agreed 
upon as adequate, and an amount of radium sufficient to insure effective treat- 
ment, 

5. Records. In addition to the records which are required in every approved 
general hospital, there shall be additional records of: (o) The details of the 
history and of the examination for cancer in different regions of the body, such 
as are indicated on the form records which are recommended bj' the Committee 
on the IVeatment of Malignant Diseases, American College of Surgeons. (6) 
The details of the treatment by radium or x-ray as indicated on the form records 
which are recommended by the Committee on the Treatment of Malignant 
Diseases, American College of Surgeons, (c) Periodic examinations at intervals 
for a period of at least five years following treatment. 

6. Treatment. The treatment of cancer patients shall be entrusted to the 
members of the staff of the cancer clinic except in cases in which adequate treat- 
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mentin accordance ■with tlie collective recommendation of the staff of the cancer 
clinic can be procured otherwise. 

This standard has just been published with an elaboration of 
its various clauses. I hope that you will all agree nith me that 
it is fundamental. The underlying principles on which these 
recommendations are based may be stated in the form of four 
axioms: 

1. The diagnosis and treatment of cancer is no longer a one 
man job. 

2. The cancer patient merits the advantage of the best avail- 
able medical knowledge. 

3. The general practitioner who cannot be versed in all of the 
ancillary sciences should have made available to him the facilities 
and knowledge possessed by those versed in these sciences. 

4. Immediate and complete records of aU cases are necessary 
in order that trustworthy conclusions may be drawn as to the 
value of treatment administered. 

It is difficult to forecast what the future organization of medical 
practice will be, and this is rather aside from our point but it 
seems obrious that the type of group practice which I am here 
de&aing is a necessary essential to medical progress. It takes 
nothing from the general practitioner but offers to him a service 
which at the present is available to relatively few and those 
chiefl}’’ in the larger medical centers. 

In this standard emphasis is placed upon the cooperation of 
the surgeon, the radiologist and the clinical pathologist in ar- 
rhing at a decision as to the diagnosis, prognosis and treatment 
of indiridual cases. This cooperation is essential for success and 
every medical organization must take cognizance of it. 

The pathologist must equip himself specially to carry on this 
work in tiunor pathology. There is rapidly coming into existence 
another specialty Avithin a specialty. The expert tumor patholo- 
gist must know not only how to make a tissue diagnosis as to the 
cellular elements constituting the tumor under discussion but he 
should also know the natural course of such a tumor as it de- 
velops in different parts of the body. He must Icnow its grade 
of malignancj". He must know its radiosensitirity. He must 



EDITORIAL 


481 


be in a position to advise vritb tbe clinician and the radiologist 
as to the most effective method of treatment of the particular 
tumor under discussion. Such knowledge can only be gained by 
familiarity with a large group of patients. 

Perhaps I can illustrate this well by sajdng that the preeminent 
position which Dr. James Evdng occupies among the tumor 
pathologists of this countrj’^ is due in large part not to any of his 
academic attainments but rather to a careful personal scrutiny 
and analysis of large groups of tumor patients not only from the 
standpoint of the microscopic changes in the tissue but from the 
clinical and radiological standpoints. He has profitably associ- 
ated himself with the clinicians and with the radiologists and has 
fortified himself with a knowledge of the subject of tumom from 
as manj' different angles as possible. 

I do not wish to be held responsible for introducing more 
specialties and a greater confusion into the ahead}’- almost in- 
dissolubly intricate maze of medical practice but I do -wish to 
be considered among those who are working to bring the best 
available medical knowledge of the present day to bear on ever}’- 
indi^fidual cancer patient throughout the country. I recognize 
the value of cancer institutes and cancer hospitals, but I also 
recognize that economic conditions are such that the most prac- 
tical means at present available of bringing the best of medicine 
to each of the quarter of a million of cancer patients throughout 
this country is by the utilization of ahead}"- existing general 
hospitals. I have welcomed this opportunity of bringing this 
subject to your attention and I look for much assistance from 
you in putting this program into effect. 


B, C. Crowell. 
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Coxsimjxros- azvd By-La-tts ox tee Aiiebicax Societt of 

Clinical Pathologists 

COKSTITIJTIOK 
Article I — Jiaine 

TMh Orgsaization sliall lie knoTm as the American Societv of Clinical 

PathologistH. 

Article n — Objects 

The obJortE of this society shall be: (a) To promote the practice of sdentiSc 
medicine by a irider application, of clinicai laboratory methods to the diagnosis 
of disease: (b) to stimniate ori ginal research, in aH branches of clinicai laboratory 
■^rork: (c) to estabIMi from time to time standards for the performance of various 
laboratory esaminations: (d) to elevate the seientific and professional status of 
those specializing in this branch of medicine; (e) to encourage a closer co- 
operation betnresn the practitioiier and the clinicai pathologist. 

Article HI — Membership 

Sscnorc 1 . The membership of this society shall consist of (a) Fellcra-gj 
(b) asKJciate, (c) honorary, and (d) corresponding members. 

Srcnorr 2, Fellcms shall be graduates in medicine from a recognized 
medical school, ~iio have specialized in dhiical pathology for at least three 
years and Trho are devoting a major portion of their time to this field. 

Section: 3. Associate hlembers shall be graduates of recognized scientific 
institutioiis “wbo have made such contributions to any of the science relating to 
clinicai pathology and whose membership wiil so further the objects of the 
&>dety as to make them eligible for associate membership. Associate members 
shall pay the r^ular dues and have all the privileges of Fellows except those of 
voting and holding office. 

Sscnorv A Honorary members shall have distinguished themselves by 
r^sareh or personal sacrifice in the cause of sdentiSc medicine to warrant their 
recommendation for election by tbe Board of Censors. They shall have all the 
privil^es of active members except that of voting and holding office. They 
diail be exempt from paving dues. 

Secxiok 5 . Corresponding members shall be residents of foreign countries 
hi good ethical standing who have distinguished themselves in any of the 
branches of clinical pathology. They shall be exempt from paying dues. 
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Article IV — Officers 

Sectiox 1 . The officers of this societj' shall consist of a President, President- 
Elect, Vice-President, Secretarj'-Treasurer, Executive Committee, Board of 
Censors, and Board of Eegistra- of Technicians. 

Sectiox 2, Officers shall be elected by a majority of the ballots cast at the 
annual executive business session. 

Section' 3. The Executive Committee shall be composed of six Fellows of 
the Society, who shall each hold office for three years or until their successors 
are elected; two to be elected annuaUj-. 

Section' 4. The Board of Censors shall be composed of six Fellows of the 
Society, who shall each hold office for three years or until their successors are 
elected; two to be elected annually. 

Section' o. The Board of Registrj’ of Technicians shall be composed of six 
Fellows of the Society, who shall each hold office for three years or until their 
successors are elected; two to be elected annually. The first Board shall consist 
of six Fellows, two of whom shall be elected for a term of one 3 'ear, two for a term 
of two 5 ’ears, and two for a term of three j'ears. It shall elect its own Chairman 
from among the holdover members and Secretarj’-Treasurer. 

Section' 6. Vacancies in the interim on the Executive Committee, Board of 
Censors, or the Board of Registry' of Technicians shall be filled by appointment 
by the President. 

Article V — ^Duties of Officers 

Section' 1. The President shall preside at all meetings of the Society, 
be an ex-officio member of all committees and perform all other duties that 
devolve on him by custom and parliamentary' usage. 

Section' 2. In the absence of the President, the President-Elect, and in the 
absence of both, the Vice-President shall perform the duties of the President. 

Section' 3. The Secrctary'-Treasurer shall keep a correct and permanent 
record of the meetings and the transactions of the Society'. He shall provide a 
copy’ of this record for all members in good standing, conduct the correspondence 
and perform such other duties as customarily pertain to the office of Secretary. 
He shall receive and keep funds of the Society and pay out of the same with 
consent of the Chairman of the Executive Committee. He shall give bond 
satisfactory' to the Executive Committee, the cost of which shall be borne by 
the Society'. He shall make a complete financial report at the annual meeting 
of the Society'. He shall serve a term of three years. 

Section 4. Tlie Executive Committee shall audit the Treasurer’s account 
annually or as often as they' deem necessary. The Chairman shall hold the 
Treasurer’s bond. The Executive Committee shal have general supen-ision of 
the financial affairs of the Society'. 

Section 5. The Board of Censors shall investigate all applications for 
membership and submit their recommendations at the annual meeting of the 
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Society. They shall receive and consider ail complaints concerning the conduct 
of members and present a report at the executive session, vdth their recom- 
mendations. Suspension or expulsion from membership in the Society shall 
be b 3 " three-fourths vote of those members present and voting at a regular 
executive session. 

Sectiox 6. The Board of Eegistrj’ of Technicians shall conduct a Registry' 
of Technicians, receive applications for such, pass on their qualifications and 
issue certificate to those meeting the requirements. They shall investigate 
schools for the training of technicians, registering those approved. Thej' shall 
conduct a placement bureau for technicians. 

Article VI — Amendments 

This Constitution maj* be altered or amended b\' a "V'cte of three-fourths of 
the Feliorrs voting at a regular meeting in executive session, provided said altera- 
tion or amendment had been submitted to the membership by pubb’cation or 
otherwise at least thirty daj-s prior to the annual meeting. 

BY-LAWS 

Article I — ^Applications for Membership 

Application for membership shall be made on a form authorized by the 
Society, signed b}* the applicant, recommended by two members, approved by 
the local Counselor and the Board of Censors. At least thirty daj's prior to the 
convention, the Secretary shall send a fist of applicants to every member of the 
Society. 

Article II — Qualification for Membership 

SEcnorc 1, FeUo^vs shall be graduate in medicine from a recognized medical 
school, who have specialized in clinical pathologj' for at least three years and 
who devote the major portion of their time to this branch of medicine. Thev- 
must be members in good .standing of their local and state society. 

Section 2. Applicants for Fellowship, associate, and corresponding member- 
ship approved by the Board of Censors, shall be elected bj’ a ballot of three- 
fourths of the Fellows voting at anj' regular meeting. 

Section 3. Honorary members shall be recommended bj'’ the Board of 
Censors, and elected as in Section 2. 

Article HE — Dues 

Section 1. All Fellows and Associate Members shall subscribe to this 
constitution at the time of their election to membership and shall pay an 
initiation fee of Twenty-Five Dollars (S25.00), payable with application for 
membership. 

Section 2. The aimual dues for Fellows and Associate Members shall be 
Tea Dollars (SIO.OO), payable December first for the following j'ear, and if 
unpaid on Januarj' first- the subscription for the Official Journal will lapse. Five 
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Dollars of the annual dues shall be used as subscription for the Official Journal. 
New members elected at the annual meeting shall pa3>^ dues for the current year 
of Five Dollars ($5.00) to cover the subscription of the entire volume of the 
Official Journal for that j^ear. 

SncmoN 3. Members in arrears for dues for sixtj^ daj’s shall be notified 
thereof by the Secretary-Treasurer bj-' means of a "return receipt” registered 
letter. Members in arrears for dues for ninety daj’s shall be automatically 
dropped from the roll for non-pajunent of dues. Members maj’ be reinstated 
upon payment of all arrears and current dues within one 3’ear without recom- 
mendation by the Board of Censors. 

Article IV — Committees 

Section 1. A Board of Counselors shall be appointed by the President. 
Thej' shall represent such districts as may^ be determined. It shall be the duty 
of the counselors to act in the interest of the organization in their respective 
communities. 

Section 2. A Nominating Committee of three shah be appointed by the 
President at the opening of the convention, whose dutj' it shall be to prepare a 
list of nominees for the various offices for balloting b}*- the Society. Additional 
nominations maj* be made from the floor. 

Section 3. The President shall appoint a Program Committee consisting of 
three Fellows, the Chairman of which shall be the Secretaiy of the Soeietj”, 
whose duty it shall be to arrange the scientific program for the annual meeting. 

Section 4. The President shall appoint a Committee of Exhibits, of which 
the Secretaiy' of the Society shall be a member whose dutj' it shall be to arrange 
for scientific and commercial exhibits at the annual meeting. 

Section 5. The President shall appoint a Publication Committee. 

Section 6. The President shall appoint a Eesearch Committee. 

Section 7. The Executive Committee shall appoint an Editor for the Official 
Journal of the Society for a term of three j'cars. The Editor so selected together 
w,ith the President of the Society and the Chairman of the Executive Comnuttee 
of the same shall appoint an Advisory Editorial Board for a period of three 
j’ears. The duties of this Advisory Editorial Board shall be to foster and 
Eupei^Tse all official publications of the Society. The tliree j'ear term of office 
of the first Board so appointed shall expire on Januaiy^ first 1934. Nothing in 
this Section shall prevent continuing a Publication Committee which has not yet 
discharged its duties. 


Articles V — Quorum 
Twentj'-five Fellows shall constitute a quorum. 

Article VI — Meeting Place 

Section 1. The time and place of the annual meeting and other meetings 
of the Society- shall be determined by the Executive Committee, notice of which 
shall be mailed to even- member at least thirt3' da3-s prior to such meeting.®. 
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Article VII — ^Elections 

Sechox 1. Tiie Socie^' slisU elect aniiuafl3’ by ballot at an executive session 
held on the last day of the anrmal meeting the following officers: President-Elect^ 
^7ce-Presidentj Secretary-Treasurer, two Fellows to fill vacancies on the 
Executive Committee, two Fellov^’s to SH vacancies on the Board of Censors, 
and two Fellows to fill vacancies on the Board of Begistry of Technicians. 

SEcnox 2. The President-Elect and newly-elected offic-ers shall be inducted 
into office at the conclusion of the meeting. 

Article VUI — ^Code of Ethics 

Secctox 1. The Code of Ethics of this Society shall be the same as that of 
the American iledical Association. 

Sechox 2. It shall he deemed unethical for members to pubh'sh objection- 
able laboratory advertisements in anj* form whatsoever. The Board of Censors 
to act as judges in the matter, the members having privilege of appeal to the 
Society at a regular executive session. 

Secixox 3. It shall be considered unethical for a member to lend his name 
for publication in anj" laboratory advertisement or aimouncement, which 
violates the Code of Ethics- The borrowing of names of other physicians, scien- 
tists or laymen, on the basis of an occaaonal service or consultation, for pur- 
poses of advertising or to sanction the work of a laboratory^ is misleading and 
unethical. 

SEcnoK' A Any system of secretly dividing or rebating fees for laboratory 
services shall be considered unethical. 

Article IX — ^Standing Rules 

Sscnox 1. The Chairman, at all regular annual meetings, shall first call 
the members assembled to order in executive session for the purpose of transact- 
ing such business and appointing such committees as are herein required, 
together with the making of other arrangemenfe consistent with conducting the 
annual meeting. 

Sectiox 2. Scientific papers limited to twenty' minutes for members, thirty' 
minutes for guests, longer only on consent of the majority'. 

Secxiox 3. Opening discussion limited to ten minute, all succeeding 
discussions five minutes except by' consent of the majority. 

Section 4. Members desiring to speak twice must obtain consent. 

SEcnox 5. 2v on-members can be given the piivilege of the floor only' by' 
consent. 

Sectiox' 6. A paper read before this Society bewmes the property of the 
Society', to be published in the Official Journal prorided it meets the approval 
of the Advisory' Editorial Board, except that the privilege for prior publication 
may be granted by' the Editor. 
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Section 7. Order of Business for Executive Session : 

1. Call to order. 

2. Reading of Minutes. 

3. Unfinished business. 

4. Reports of committees. 

5. Election of members. 

6. New business. 

7. Nominations. 

S. Election of ofiicers. 

9. Induction of officers. 

10. Adjournment. 

Article X — ^Parliamentary Procedure 

All parliamentary proceedings at the meetings of this Societj* shall be 
governed by Roberts' Rules of Order, except where otherwise provided. 

Article XI — ^Amendments 

Amendments of these by-laws must be submitted in writing at the opening 
of the annual meeting and may be voted upon at the executive business session. 

The attention of the Society is called to the following changes 
in the Bj^-Laws: Article HI, Section 2 relates to the subscription 
to the Journal and specifies that S5.00 of the annual dues shall 
be used for such subscription for each member. The Section also 
covers the cost of the Jotjbnal to new members. 

Section 3 of the same Article, refers to the change in the method 
of notifjdng members in arrears for dues. 

Article IV, Section 3 pro\ddes that the Secretary shall be 
Chainnan of the Program Committee. Section 4 of the same 
Article proyfides that the Secretary shall be Chairman of the 
Committee on Exhibits. Section 7 is an addition providing for 
the Editor and Editorial Board of the official Jouhnal of the 
Society. 

Article IX, Section 6 has been slightly changed to provide for 
the approval of papers by the Adyisory' Editorial Board before 
their publication in the Journal. 

The Secretary announces the following Committees appointed 
by the President: 
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Research Committee 
Ar- TT-y G. Foohd, Chairman 
Eenest Scott 
i\L PI^’so^.' Neal 

Necrology Committee 
Habeiet J. La^vbexce, Chairman 
W. G. Gaaible 

HeBBEET R. IJkllLLS 

Program Committee 
A. S. GioedakOj Chairman 
Albert H. BEADA^■' 

C. E. Roderick 
Hermais* Spitz 


Public Relations Committee 

B. W. Rhaht, Chairman 
F- B. JOHXSON 
G. S. GRAHAil 
J. J. Moore 

Vaccine Therapy Committee 

R. A. Eeiltt, Chairman 
JoHx A. KoraiER 
John* Eiaiak 

A. B. HU^'TEE 

B. E. Stoet 
J. H. Black 
Ruth Gilbert 


The Chairman of the Program Committeej Dr. A. S. Giordano, 
is ready to receive titles from those desiring to present papers at 
the next annual meeting which will be held on May 6-9, 1932 at 
New Orleans, Louisiana. 


The Research Committee after due deliberation and consulta- 
tion with officers in the Society has decided on the following 
subjects for research activities of the Society for the coming year. 
Some of the problems or subjects maj'^ not appeal to aU the 
members, but at the same time thej^ should be of interest to most 
of the membeis engaged in hospital diagnostic work. Hemato- 
logic material is stressed at this time because of the simplicity of 
recording and compiling. In later j'ears more involved studies 
can be taken up. 

1. The hematologic registry -wdll be continued and a summary 
of the cases wiU be presented at the next meeting of the Society. 
Reports are desired on acute leukemia, acute mononucleosis, 
agranulocj- tic angina, and blood dj’^scrasis following treatment by 
the arsphenamines, and cases showing a blood pictoe resembling 
pernicious anemia, but in which a definite etiology is proved. 
All the records and slides of these cases will be on file and when 
sufficient numbers are on hand they will be loaned to the various 
members of the Society on request. Cases should have a good 
history, complete blood counts, and blood smears, perferabty at 
intervals, and slides of bone marrow, lymph nodes, spleen or 
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other organs of interest. Questionnaires for cases of acute leu- 
kemia and agranuloc3dic angina will be sent from the Secretarj-’s 
office; other cases can be reported without a questionnaire. 
Please ferret out recent cases and send them as soon as possible 
to the Chairman of the Committee. 

2. It is also recommended that each member who meets with 
a case of hemophilia, thoroughly study the case by appropriate 
laboratory tests including clotting time of venous blood and 
prothrombin time, simultaneously with a normal control, and 
try the effect of subcutaneous injection of ovarian extract as 
reported bj*^ CarroU Birch (Proc. Soc. Exp. Biol. & Med., April, 
1931, page 752, and Jour. Am. Med. Assn., Julj’- 25, 1931). 
Birch’s results warrant a widespread trial of the method, and onl^' 
by^ the pooling of the results of a large number of cases can a 
reasonable impression of the efficacj^ of the treatment be 
determined. 

3. Reports are also desired of the blood findings in cases of 
broad tapeworm infestation. Ordway’s questionnaire to a limited 
number revealed practically no cases of blood changes. Please 
give a short synopsis of case with laboratorj^ record and blood 
smears if any have been kept. 

4. Because of the paucitj* of follow-up records of cases of 
splenectomy for thrombocjdopenic purpura the Committee 
recommends reporting all cases at this time. B3’ doing so infor- 
mation of several himdred cases would be available for stud3’- b}* 
an3" one desiring to use the loan collection. Please send history, 
laboratory records and blood smeais and sections of the spleen 
if available, but if no slides are on hand do not neglect to send 
in the case record vdthout them. Recent or old proved cases 
are satisfactoiy'. 

5. The Committee recommends keeping records of the results 
of the Friedman urine test for pregnanc3', using the rabbit as 
recommended b3’ Reinhart and Scott (Am. Jour. Clin. Path., 
Februar3', 1931). Just before the meeting in New Orleans the 
data will be collected. Especially should tests be done in cases of 
chorioepithelioma, suspected abortion or abdominal pregnanc3’^, 
most of which occur too rarely in an3' one hospital for collection 
of any large series. 



SOCIETT IS'EWS AXD XOTICES 


491 


6. Finally, the Committee recommends culturing the blood in 
cases of chronic rheumatoid arthritis according to the method 
used by Cecil, et ah, (Jour. Exp. Med. Nov. 1, 1929). ■ Cecil's 
finding of more than 60 per cent positive hemolyticus 

cultures (Jour. Am. Med. Sciences, Jan. 1931, page 12) have been 
corroborated by one of our members, Gray (Jour. Med. Soc. of 
New Jersey, Jan. 1931, page 38). No doubt many of our men 
have been asked to tiy Cecil’s method. By pooling results it 
can be established whether or not the method is satisfactor 3 ’' for 
general use.- Possibly this work will link in well with the activi- 
ties of the Vaccine Therapy Committee. 

It is hoped that all the members will feel that the cases reported 
to the registry can be used in other publications. ' The registrj^ 
will merely file them and keep them on record for the benefit of 
the Society members who wish to go over the material. No one 
member sees enough of the conditions mentioned above to know 
the whole story of the diseases. As e^ddence of this it is interest- 
ing to note that some of the cases reported as agranulocytic 
angina two years ago were reallj’' acute leukemias. Many 
members have in their files a case or two or more of the above 
conditions, but not enough to furnish material for a paper. These 
cases are practically buried but can be used if properly collected. 
Start sending material as soon as possible and do not wait until 
just before the meeting, for the Committee must have time to 
go over the material. A short resume of a case is satisfactory 
but nothing surpasses a well-written one or two page case report. 
Please see that all pertinent blood examinations are made on all 
cases, repeatedly if possible. Remember the registry-- is yours 
and will be onl 3 ’' as interesting aS you make it. 

Plea'se send material to the Chairman of the Research 
Comrdittee. 

A. G. Foord, Chairman, 
Pasadena Hospital, 
Pasadena, California. 

A communication has been received from the Italian journal, 
Diagnostica e Tecnica di Laboratorio, to the effect that members 
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of the American Society of Clinical Pathologj’^ are entitled to re- 
ceive the journal at the reduced price of 75 lire (about S4.00). 
The journal is published at Naples, Piazza S. Domenico 
Meggiore, 9. 



m)EX TO YOLOIE 1 


^GSAXULOCrriC sjudrome, 33 
AgmrridcKrjtosis, 7. 3S5 
Anecisss. Prevrlence of, 2S5 
AiTisrf esn Jc-iirasi of C3i2ical Patcologr, 
93 

Armnoiiia, ZJfitillalion in area deter- 
mination, 227 

Animsl inornlation and cnitnre in tn- 
bercnloA. 333 
Artirabie vaccination, 333 
A-ppendicitis, Degenerative lesions, 3-39 
Appendicitis, Scbiliing count in, 39 
Appendicosis, 339 

Aschhiisi-Zozidek pregnancv test, 379 
Autopsj, Unenpected nndings, 127 

■pACmilOPHAGE, Tberapeuticuse 
of, 449 

Setvk, J. D., incB E. D’AtnroT, 333 
Biologv of the clinical pathologist, 1 
Bnacn, J. H., i 

Blood, -Ammonia distiiiatioa in urea de- 
termination, 227 
Boehxeb, F-, 391 
Booh reviews, 273, 353 
Brics, a. T., 315 

BEnrKiST, X. L., atcd E. C. Lewis, 231 
Broaderviswof comparative pathologv, 
A, 405 
By-laws, 4S3 

0,ALLIS, H. A,, 51 

Cancer, Present knowledge of, So 
Cancer, The Clinical Pathologists re- 
lation to, problem, 477 
Cerebrospinal fluid, Studies in, 441 
Chlorides, Method for blood, 231 
Cholesterol equilibrium, 315 
da-vicle, Saccharomvcotic tumor of, 
429 


Clinical Pathologist, 1 
Color indes, 147 

Comparison of cuifure methods for 
ATyrofcrisriur; fac~rcnJo?i>, 2S5 
Consideration of the theoretical bases 
for vaccine therapv. A, 355 
Constitution and Bj-laws, 4S3 
C-oronary ceclusion, 195 
CoHPEH, H. J., AXD Xao Cxm, 135 
Choweee, B. C,, 477 
Culture methods for If. iuhcrculosis. 
2S5 

]3'*ACXOy, E., A-xn J. L. BEVA^-, 333 
DsTADSLicr, W. J., 127 
Degenerative lesions of the appendix 
(appendiccsis), 339 

Determinations of color ind^, volume 
index and saturation index, 147 
DiphyUohofhriurr. laium, 1S7 
Direct calculation of the volume and 
hemoglobin content of the erythro- 
cyte, The, 147 

Dyes, Glycerin as an adjuvant to bac- 
terial, 317 

gDITOE lAL, 93, 1S7, 265, 347, 405, 477 
Electromotive thermometer. The, 
209 

Ellis, hi. M., axd M. P. Xeal, 251 
Erythrocyte, Volume and hemoglobin 
content of, 147 

Experimental fat necrosis in various 
vertebrates, 251 
Extox, W. G., 237 

■p'AT necrosis. Experimental, 251 
Feldmax, W. H., 2S5 
Foebes, R. P., 373 
Fox, H., 405 


493 



494 


UfDEX 


^ ASTRIC manifestations of lympha- 
tic aleukemia, 167 

Glycerin as an adjuvant to bacterial 
dyes, 317 

Goitre, Nodular, 57 
Goitre, Pathogenesis of, 321 
Gkcskik, B., 441 

fpLZ, M. K., ANT) E. Scott, 195 
Hematological aspects of agranu- 
locytosis, 7 

Hematology, Normals in, 391 
Hemoglobin content of the erythrocyte, 
147 

Hemorrhage with sudden death in 
tracheobronchial lymph node tu- 
berculosis in adults, 51 
Hodgkin’s disease, 455 
Hormone test for pregnancy, The, 113 
HunnAUD, R. S., and W. J. Rose, 463 
Htjntoon, F. M., 317 

J ICED A, Kano, 167, 467 

Inflammatory nature of nodular 
goitre, 57 

TONIS, R. H., ANT) E. R. J^Itjgrage, 
379 

jrEILTY, R. A., 57 

Keunohan, J. W., 399 
Kinnupr, R. A., 69 
Kline precipitation test, 69 
Koemeb, j. a., 355 
Kkacke, R. R., 3S5 

LARKUM, N. W., 365 
Lewis, R. C,, 227 

Lewis, R. C., and N. L. Brinlket, 231 
IxmoHEitT, H. B., AND W. L. A. Wele- 
BitocK, 453 

Lyunphatic aleukemia, Gastric mani- 
festations of, 167 
Lynch, F. B., Jn., 449 
Lynch, K. M., 265, 277 

Tyj^AcCARTY, W. C., 85 
Maoath, T. B., 93, 167 


Mallory-Heidenhain’s stain, hlodifi- 
cation of, 399 
Mahkowitz, B., 321 
Measurements in clinical laboratory, 
237 

Meninges, Reaction of, 77 
Method for the determination of blood 
chlorides, 231 

Miloseavich, E. L., and F. D. Murphy, 
33 

Minutes, Ninth Annual Convention of 
A. S. C. P., 95 

Minutes, Tenth Annual Convention of 
A. S. C. P., 409 

Mugrage, E. R., and R. H. Jones, 379 
Murphy, F. D., and E. L.Miloseayich, 
33 

Mycobacterium tuberculosis, Culture of, 
285 

^ATURE of Hodgkin's disease. The, 
455 

Neae, M. P., and M. M. Eleis, 251 
New modification of Mallory-Heiden- 
hain’s stain. A, 399 
Norris, J. C., 429 

Note on the distillation of ammonia. A, 
227 

QCCLUSION, Coronary', 195 

jpALLADIOUS nitrate in blood chlo- 
ride determination, 231 
Pathology, Comparative, 405 
Pathogenesis of goitre, 321 
Pathological anatomy as the keystone 
of the practice of clinical pathology', 
277 

Photoelectric effect, 237 
Practice of clinical pathology’, 277 
Pregnancy, Aschheim-Zondek test, 379 
Pregnancy, Hormone test for, 113, 379 
Present status of clinical laboratory 
mcasuremets, The, 237 
Present status of knowledge of cancer, 
The, 85 

Prevalence of intestinal amebiasis, 265 
Principles of vaccine therapy, 355 
Psucdoleukcmia gastro-intcstinalis, 167 



INDEX 


495 


j^EACTIOX of the meninges to thera- 
peutic serum, The, 77 
Recurrent agranulocj'tosis, 3S5 
Retn’haet, E. L., A^vD E. Scott, 113 
Rose, W. J-, akd It. S. Hebbard, 463 
Rosexthae, Xatea:.', 7 


QACXlHABOJrrCOTIC tumor of 
clavicle, 429 
Saxpord, a. H-, 347 
Saturation index, 147 
SchiUing count in appendicitis, 39 
Scott, E., akd M. K. Heez, 195 
Scott, E., axd H. E. Heixhart, 113 
Sheard, Chas.j 209 
Seeppe, W. AI., 77 

Society news and notices, 95, 191, 259, 
349, 409, 483 
Society roster, 41G 

Spectroscopic test for sulphemoglohin, 
463 

Standard normals and normal ranges in 
hematology, 391 

Stadxichekko, A, and H. C. Sweaxt, 
303 

Studies in cerebrospinal duid, 441 
Studies on Schilling count in appendi- 
citis, 39 

Sudden death, 51 

Sulphemoglohin, Spectroscopic test for 
463 

SuTi'ej' of technicians’ training schools, 
467 

SWEAXr, H, C., AXD A. Stadxichexko, 
303 


Syphilis, Serological study of, 69 
Syphilis, \7hich test for, M7 


'T’ECHXICIAXS’ training schools, 
467 

Temperatures, The electromotive ther- 
mofneter, ^j9 

Therapeutic use of bacteriophage, 449 
Thyroiditis, 57 

Trah3ing schools for technicians, 467 
Tubercle bacilli, Isolation of, 235 
Tuberculosis, Culture and animal inoc- 
ulation, 303 

Tuberculosis, Tracheobronchial, 51 


■^JXEXPECTED autopsy findings in 
unexpected deaths, 127 
Urea, ammonia distillation, 227 
Use of stock vaccines in treatment of 
respiratoiy infections, 373 
Utei, Xao axd BT. J. Coeper, 135 

'yACCIXE therapy, theoretical con- 
sideration, 365 

Vaccines, use in respiratory diseases in 
children, 373 
Volume index, 147 
Volume of the erj-throcyte, 147 

L- A., AXD H. B. 

Ikjughest, 455 
Vi*hich test for sj'philis, 347 
W'lXTBOBE, M. M., 147 

YAGUDA, Asher. 39 



